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HIS diagram shows why measurements for belting 
should be made with a steel tape carried over 


the pulleys. Every one knows that where the H 


pulleys are of different sizes the length of belt from 
the center lines at their peripheries is longer than it 
would be if both pulleys were of equal diameter. 


Schieren’s ‘“Duxbak”” Waterproof Leather Belting 
would stand the extra strain exerted to stretch it 
over badly measured pulleys, but the friction load 
on the shafting would be unduly increased and the 
full benefit of using a belting that runs slick when 
slightly ‘“‘slack’’ is lost. 


Remember every ‘‘Duxbak”’ 
Belt is guaranteed to be water and moisture proof 


and to be the best power conveyor ever marketed. 
Send for price list. 


NEW YORK, 69 Cliff St. 


CHICAGO, 84-86-88 Franklin St. 
BOSTON, 641-643 Atlantic Ave., Opp. South Station. 
PHILADELPHIA, 226 South 3d St. 
PITTSBURG, 205 Wood St. 

DENVER, 1752 Arapahoe St. 

BROOKLYN, N. Y., Cor. 13th St. and 3d Ave. 
HAMBURG, GERMANY, Auf dem Sande 1. 
OAK LEATHER TANNERIES, Bristol, Tenn. 
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The Dean removing scale fromthe tube of 
a water tube boiler 


The Dean removing scale from the tube of 
a return tubular boiler 


Let Us Loan You 
A Dean For A 
Thorough Trial 
In One Boiler 


If we can’t prove that you do 
have scale in spite of what you may 
now be doing to combat it, and 

If we can’t prove that the Dean re- 
moves scale more thoroughly, with great- 
er ease, in less time, at smaller cost, 
than any other device on the market, 
you may box it up and return it at our 
expense. 

This is not a bluff to create a favor- 
able impression—not a proposition with 
a string to it— 

It’s a straight proposition that thou- 
sands of steam users have investigated — 
and found profitable. 

One man, for instance, writes us that 
the use of the Dean has enabled him to 
save $50.00 a month—the tribute he 
formerly paid to the compound man. 

Another man—an engineer—says the 
Dean reduced the coal bill $4.00 a week 
on two boilers. 


The manager of one of the largest lum- 
ber manufactories on the Pacific Coast 
states that the Dean put a stop to leaky 
tubes—a trouble which the engineer 
had been unable to overcome. 


Why not send for a Dean today? 


The Wm. B. Pierce Co. 


Jewett Bldg., Buffalo, N. Y. 
Chicago Office: 1201 Monadnock Bldg. 
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The coming engineer—the man who 
will command the highest wages and be 
in the greatest demand—MUST BE A 
CO, ENGINEER. 

He must know how to make use of 
flue gas analysis as a means of building 
up furnace efficiency. 

Flue gas analysis isn’t hard; any engi- 
neer can learn it. 

And it isn’t mere theory; lots of up-to- 
date engineers are getting, through flue 
gas analysis, results that can be measured 
in the terms of dollars and cents. 

Why not YOU? 

Here is a FLUE GAS ANALYSIS 
INSTRUMENT that is simple, easily 
operated, accurate; that has been tested 
out again and again and made good every 
time; that is cheap enough to be within 
the reach of any man’s pocket book. 

It determines CO,, O and CO and tells 
you what to do to increase your furnace 
efficiency. 


Write for catalogue. 
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HERE are many kinds of pessimist 

- (which is the parlor substitute for 

such terms as “croaker,” ‘calamity 
howler,” grouch,”’ etc. ) 


First, there is the amateur. His case is 
seldom hopeless if treated properly in the 
early stages. The primary cause is usually a 
languid liver or some other temporary physi- 
cal failing. When a person is troubled in 
this way, even a slight run of hard luck may 
serve to put him in the dumps of despair. 
But, a liver pill ora spring tonic soon re-estab- 
lishes his mental equilibrium and he gets 
safely over his distemper. 


Then, there is the professional—the chronic 
kicker. You can depend upon him to ferret 
out an excuse for complaint every time 
and to make the best possible use of it when 
he does. To express it mildly, the habitual 
howler is a nuisance and sometimes even a 
positive danger. 


The amateur pessimist usually thinks that 
the trouble is with himself; the professional 
is positive that it is with the world. 


If you tell old “Steady Grouch”’ of some 
pet project you have in mind or of some 
ambition you hope to be able to realize by 
dint of hard work, he will see instantly a 
thousand things to thwart you and will 
knock a lot of enjoyment out of telling you 
how impossible it is for you to realize you 
“dreams” as he probably would call them. 


Optimism is an asset. Perhaps faith is a 
better name for what we mean—faith in 
ourselves, in our own ability, in our friends, 
in our assistants and in the man “higher up.” 


During the late lamentable “ financial strin- 
gency’’ one of the “foolish’’ papers “did”’ 
the cleverest thing. Just at the time when 
all of us were dragging our weary selves 
around with the fear of rank ruin written 
in every wrinkle of our faces, Judge came out 
with a full-page cartoon which “hit off” the 
condition of the business world to the ‘“‘ queen’s 
taste.’’ The picture showed a group of men 
standing about looking at a cake—a circu- 
lar doughnut, to be perfectly frank with you. 
One member, rotund and jovial, was urging 
the others to keep their eyes on the doughnut 
and not to mind, about the hole. Good, 
wholesome advice, that, and well worth prac- 
tising right along. 


It doesn’t do anyone a bit of good to 
think so hard about the hole in his cake that 
he forgets to eat and enjoy the cake itself. 
Not only is such practice bad for the man 
himself but it also has a bad effect upon 
those with whom he comes in contact. Deny 
it though you may, the fact remains that 
all of us are strongly influenced by our 
companions and our environment. 


By the same token, then, each of us has 
his influence on his companions. Keeping 
this in mind, is it not more profitable to be a 
“booster” than a ‘knocker’? We guess yes. 


After all, this is a good old world and 
right down in our hearts we’re glad we're 
here. This being so, why not mention the 
fact now and then to someone who seems 
to have forgotten it temporarily? 
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Composite power plants containing in- 
dependent sections of steam turbine and 
gas-engine generating equipment have 
heretofore been shown to establish a 
very economical arrangement for the pro- 
duction of electrical energy from stores 
of latent heat. As observed, this plan 
would prove of advantage for swinging 
loads and low load factors—the gas- 
power division to be operated constantly 
near normal capacity and the fluctuation 
and peaks absorbed by the steam in- 
stallation. 

It is patent that gas engines rapidly de- 
cline in efficiency on loads less than 50 
per cent. of their rating and, moreover, 
their greater first cost generally demands 
a large output to reap commensurate re- 
turns on the investment. 

The high thermal efficiency of the gas 
engine is well known, but the large steam 
turbine has also developed remarkable 
economies so that the internal-combus- 
tion motor only excels in the moderate 
and small units. 

When the combining of turbines and 
gas engines in a single station was first 
proposed, it was with the intention of 
using high-pressure steam, requiring the 
installation of boilers, stokers and addi- 
tional coal-handling machinery, which 
entails greater labor expense and standby 
losses. It was suggested at that time, 
however, that the gas-engine waste heat 
be applied to the feed water of the steam 
section. 

Since the advent of the low-pressure 
turbine, it has become feasible to econo- 
mize the waste heat of the gas engine in 
exhaust heaters and utilize the energy 
directly in the turbine without the intro- 
duction of high-pressure boilers and coal- 
burning furnaces in the plant. Further- 
more, the heat so conserved may be 
stored in large tanks, analogous to the 
system outlined by A. M. Hunt in the 
April, 1910, Proceedings of the American 
Institute of Electrical Engineers, for 
high-pressure operation in emergency 
stations, and used in bulk for peak de- 
mands. 

Based upon the actual performance of 
the component elements of such an amal- 
gamated plant, the following results may 
be readily achieved: 


For CONTINUOUS OPERATION 


(a) Employing the exhaust heat 
only, 6 to 8 per cent. heat saving over 
the existing economy of the gas engine. 
(6) Abstracting heat from both the 
engine exhaust and jackets, 10 to 14 
per cent. 
For PEAK LOAD OPERATION 

(a) Storing heat from the exhaust 
over periods several times the dura- 
tion of the peak, enables heavy over- 
loads to be sustained, resulting in ap- 
preciable reduction in investment for 


POWER 


By Edwin D. Dreyfus* 


= 
[ The economies to be effected 
by running low-pressure 
steam turbines im connec- 
tion with gas engines are 
considered, as influenced by 
investment as well as by 
heat recovered. The tur- 
bine may be designed to use 
steam of two pressures, a 
primary supply at from one 
to three atmospheres gene- 
rated by the heat of the gases 
and a secondary lower press- 
ure supply derived from the 
jacket water and introduced 
at later stages. 


*Commercial engineer of the Westinghouse 
Machine Company. 

the maximum demand, 15 to 30 per 

cent. normally, in addition to the fuel 

saving. 

(b) Operating with intermittent 
storage, the variable swings may be 
loaded on the turbine and the engine 
and producers operated under the most 
favorable conditions. Ultimate improve- 
ment atout 15 per cent. in heat con- 
sumpticn and a reduction of 12 per 
cent. in investment. Moreover, the 
auxiliary low-pressure turbine would 
act as a reserve unit to relieve, partial- 
ly or fully, any temporary embarras- 
ment of the engine. 


HEAT STORAGE 


If a widely changing load should be 
experienced, providing a low loading fac- 
tor, the installation of the auxiliary plant 
for continuous operation may likely prove 
inadvisable, as the fuel expense may bear 
only a small relation to the total cost. 
But by accumulating the primary waste 
heat in a storage system and utilizing it 
in a simple and comparatively inexpensive 
low-pressure turbine auxiliary, this ar- 
rangement will lend itself to reducing 
the burdensome capital charges. 

The conditions where the auxiliary low- 
pressure turbine may be profitably in- 
stalled, may be divided mainly into two 
classes: 

Case I. Low-pressure turbines op- 
erating continuously with uniform load 
on the plant, as exists in most industrial 
works. 

Case II. Widely varying load on the 
plant, with the low-pressure turbine in 
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Gas Engine Waste Heat to Turbine 


conjunction with a heat-storage system, 
serving only the peak swings of the load. 
(a) Fixed peaks, as in central lighting 
stations; (b) irregular peaks, such as 
occur on an interurban railway with in- 
frequent service. 


UNIFORM PLANT LOAD 


The value of a waste-heat power in- 
stallation for steady service may be 
readily appreciated; and the accompany- 
ing general layout, Fig. 1, shows the 
principal elements of the plant. 

From a practical standpoint, it would 
not be warrantable to employ for con- 
tinuous operation a smaller low-pressure 
turbine auxiliary system than 150 kilo- 
watts, which would serve a 1400-kilowatt 
normally rated engine plant. 

The low-pressure turbine system will 
cost $45 to $60 per kilowatt installed, the 
smaller size naturally being the larger in 
unit cost. A four-unit gas plant would 
represent an investment of $130 to $140 
per kilowatt with units 300 to 500- kilo- 
watts in size. The entire plant unit cost 
will be reduced about 634 per cent., which 
will, in itself, not greatly affect the cost 
of a kilowatt-hour generated. 

Where the price of fuel is a serious 
factor in a plant, such an installation as 
that outlined may commend itself. 


PEAK-LOAD OPERATION 


Gas engines have very limited over- 
load capacity in addition to suffering 
greatly in economy on the light loads. 
Their initial costs also produce high fixed 
charges on low load factors. This 
auxiliary system, using heat storage, 
should prove decidedly beneficial if not a 
complete panacea for these ills. A tank is 
provided as indicated by dotted lines in 
the lower left-hand corner of Fig. 1 and 
as no use would ordinarily be made of the 
jacket heat in this case the low-pressure 
boiler D of the first case would be elimi- 
nated. Obviously, the size of the low- 
pressure turbine unit would be affected 
by the extent and duration of the station 
peak. 

On the basis of employing the exhaust 
heat only, and figuring storage efficiency 
at 85 per cent., the loss being due to 
radiation, the percentage of overload that 
may be obtained above the normal rating 
of the plant, is plotted in Fig. 3a. For 
example, if a three-fourths hour peak is 
to follow six hours full-load operation, 
the overload capacity the plant would be 
capable of sustaining would be 60 per 
cent. 

As it is unusual in commercial opera- 
tion for full load to obtain for a period 
of six hours preceding the time of maxi- 
mum demand on the plant, Fig. 3b 
has been included so the approxi- 
mate entire overload capacity for varying 
average fractional-load operation may be 
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readily derived graphically from Fig. 
3 a. For illustration, if the plant had been 
running at three-quarters load for six 
hours and was to sustain a three-fourths 
hour peak, it will be found from Fig. 


> 


0 


POWER 


peak to be determined in each case rep- 
resents the average of the period over 
which the low-pressure turbine operates. 
The maximum will therefore undoubtedly 
exceed the values given, especially if the 


--*Fléevated Low- . 
Temperature Boiler 
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case should be treated specially to 
definitely prove its merits. 

The actual gain in fuel economy in 
this system will depend upon the true 
nature of the load curve. 


Where a peak 
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Fic. 2. SECTIONAL ELEVATION THROUGH PLANT 


3a that 60 per cent. overload could be 
sustained by the turbine. Taking, then, 
the 60 per cent. vertical ordinate and 
extending it horizontally to the 75 per 
cent. load diagonal, Fig. 3b, 55 per cent. 


maximum swing occurs during the first 
half of the time so that the tank tem- 
peratures will not be too low to operate 
the turbine on overloads. For peak-load 
conditions, plants as small as 500 kilo- 


of steep character and of very short 
duration occurs frequently and at in- 
definite times, the improvement in opera- 
tion may be 15 to 25 per cent., as the en- 
gines will not have to be run underloaded 
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FROM LOW-PRESSURE TURBINE OPERATING ON GAS-ENGINE 
WASTE-HEAT STORAGE SYSTEM. For FULL-LOAD OPERA- 
TION PRECEDING PEAK 


is obtained—this value including the 10 
per cent. overload capacity of the gas 
engines. For other conditions, manifestly 
the same course is to be pursued. It is 
to be observed that the percentage of 


watts in engine capacity, may well in- 
clude the byproduct power system. 

These charts, therefore, facilitate the 
predicting of possibilities for any com- 
bination of conditions, but each individual 


OVERLOAD CAPACITY OF GAS PLANT AND Low- 
PRESSURE TURBINE FROM Fic. 3a FOR FRAC- 
TIONAL-LOAD OPERATION PRECEDING PEAK 


normally so as to sustain the heaviest 
swing. With a widely changing load, as 
in some interurban railway systems, suf- 
ficient time may not elapse for adequate 
heat storage between peaks. 
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The influence on costs works out in an 
interesting way. A four-unit gas plant, 
aggregating 1200 kilowatts, or more, will 
require an investment of approximately 
$135 per kilowatt, including buildings and 
plat. An installation of a low-pressure 
turbine system with condenser, tanks and 
piping, would approximate $45 per kilo- 
watt. Therefore, if the station is to carry 
a 50 per cent. peak, of which 40 per cent. 
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Cost per Kilowatt, Installed to sustain Peak Load 


10 20 30 40 50 60 70 80 90 
Per Cent Overload Capacity of 
Gas Plant with Low PressureTurbine 


Fic. 4. DecREASED CosT PER KILOWATT, 
Due TO INSTALLATION OF LOW-PRES- 
SURE TURBINE 


100 


2 
a 


is taken by the low-pressure turbine and 
10 per cent. by the engines, the average 
cost becomes, 


135* 
40 
45 X 150 12 
$102 


This average corresponds to a reduction 
of $20.75 per kilowatt, or 16.9 per cent. 
For convenience, a number of values for 
other ratios have been determined and are 
given in Fig. 4. 

If the low-pressure turbine is to be 


operated to supply peak loads only, but © 


must be in operation continuously to ab- 
sorb any sudden load increase, it will 
probably be warrantable to utilize the 
jacket heat to supply the no-load losses, 
as well as pump and condenser auxiliary 
power. The no-load steam consumption 
of a turbine is from one-fifth to one-sixth 
that of full load. As one-third of the 
work is obtained with the jacket heat, as 
brought out in the first case, the in- 
stallation of a secondary system will con- 
tribute materially toward decreasing the 
power losses of the turbine running idle. 
In this manner, the low-pressure turbine 
system would be analogous to a storage 
battery floating on the line. The plant 
arrangement would be one which would 
combine the features of Cases I and II. 


PossIBLE SAVING 
To demonstrate the value of this com- 


*Reducing to cost per kilowatt, maximum 
rating, $122.75. 


POWER 


bination of gas engines and low-pressure 
turbines, studies of specific cases are in- 
cluded. For one example, a typical cen- 
tral lighting station load has been con- 
sidered. Where central-station develop- 
ment is properly conducted, the character 
of the load curve should be more or less 
similar for the average city, and a form 
of load curve as given in Fig. 5 has been 
chosen. As previously shown, at least 7 
per cent. of the gas-engine output may 
be obtained in the low-pressure turbine. 
To cover all contingencies, 6 per cent. 
has been used for this particular ex- 
ample. 

Integrating the entire load chart and 
determining a peak-load area (6 per cent. 
of the area representing the gas-engine 
output) the portion of the load that the 
turbine may carry is indicated by the 
cross-hatched area. This shows that three 
500-kilowatt gas engines and one 500- 
kilowatt low-pressure turbine may be 
installed in place of four straight gas- 
engine equipments. The gas plant, in- 
cluding building and real estate, would 
cost, at $135 per kilowatt, $270,000. A 
low-pressure turbine and auxiliaries, in- 
cluding low-temperature boiler, may be 
added without increasing the building or 
land cost and may be set up at about 
$50 per kilowatt, or, with the three gas 
engines, the entire plant would represent 
only $227,500 investment, a difference 
of $42,500. At 11 per cent. fixed charges* 
(5 per cent. interest, 4.5 per cent. de- 
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it may be safely estimated that a fur- 
ther saving of 5 per cent. may be secured 
from the elimination of a greater part of 
the standby losses. Thus the total im- 
provement in tuel economy should equal 
15 per cent. ror such a plant-load curve 
as that shown in Fig. 5, the load factor 
for the winter months is 50 per cent., and 
for the summer months 30 per cent. The 
average should be over 40 per cent. where 
the winter months predominate. There- 
fore, the 2000-kilowatt plant at 40 per 
cent. load factor would generate (2000* 
< 8760 x 40 per cent.) 7,008,000 kilo- 
watts per annum. The approximate coal 
curve for a four-unit plant, where the 
units would be placed in and taken out 
of service to correspond as closely as 
possible with the load variations, and in- 
cluding auxiliary-power losses, is given 
in Fig. 6. At 40 per cent. load factor, the 
average coal consumption per kilowatt- 
hour becomes about 2.8 pounds. This 
represents 

x = 9,811 

2,000 

tons per annum, which, at $2.50 per ton, 
delivered, amounts to $24,528. By reduc- 
ing the fuel consumption 15 per cent., the - 
saving would be $3679. The total de- 
crease in annual expense would be $4675 
plus $3679, or $8354, regardless of labor. 
Capitalized at 11 per cent., this repre- 
sents a decrease in investment of $75,- 
900, which is about three times the cost 
of the turbine equipment. Or it might 
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preciation—18 years’ annuity—and 
per cent. insurance and taxes), the de- 
creased yearly capital expense would be 
$4675. 

As regards fuel saving, 6 per cent. 
would be conserved from the exhaust 
heat. The engine load factor must be 
improved, saving fully 4 per cent. addi- 
tional. There would obviously be few 
producers standing by for peak load, and 


*This would be greater if allowance were 
made for supercession. 


Power 


Curve. ExHAustT HEAT ONLY UTILIZED 


be stated that the low-pressure turbine 
system, if adopted for the fourth unit, 
would pay for itself in three years by the 
saving produced over and above the in- 
vestment and operating cost of a fourth 
gas-engine unit. 

Fig. 7 is an illustration of what may 
be accomplished with a swinging load, 
as in interurban-railway service, the 
curve being an actual one taken from a 


*For simplification, load factor is based 
on the normal rating of the plant. 
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station log. Engines would be improved 
10 per cent. in economy, 9 per cent. 
would be saved by using the exhaust 
and jacket heat, and probably 3% per 
cent.. in the producer, totaling per 
cent. By carrying a 35 per cent. over- 
load, the investment cost would also be 
lowered about 12 per cent. A curve of 
temperatures is plotted in this figure, 
showing the variation in the storage tank 
with load throughout the day. 

It is understood that in Germany, par- 
ticular activity has been displayed in this 
direction, and the possible gains which 
have been herein portrayed, have there 
become a matter of fact in actual in- 
stallations. 


OPERATING CONDITIONS 


In the preceding calculation, ample 
supply of condensing water at an aver- 
age temperature of 70 degrees is as- 
sumed. With lower water temperatures, 
the results would obviously improve. On 
the other hand, if either the natural water 
supply is warmer or cooling towers are 
demanded, the attractiveness of this type 
of plant rapidly diminishes, which is em- 
phasized by the theoretical water-rate 
curves, Fig. 8, for varying vacuum. This 
is essentially true for Case I, while Case 
II may show warrant for existence even 
under this condition. 

All estimates are purposely made con- 
servative in order that the advantages 
assumed may be realized in practice. Im- 
provements in the detail apparatus may 
follow and refinements be introduced 
which will produce greater benefits than 
have been indicated. 

The application of an amalgamated 
generating equipment of this nature will, 
it is believed, be confined to stations of 
10,000 kilowatts aggregate capacity and 
less, due to the low fuel, labor and in- 
vestment costs of the large turbine plant. 
To facilitate a working understanding 
of the details involved in developing a 
combined gas-engine and low-pressure 
turbine equipment, the fundamental fac- 
tors have been discussed at length below. 


PowER DEVELOPED IN THE LOW-PRESSURE 
TURBINE 


For all practical purposes, the heat dis- 
tribution in the internal-combustion en- 
gine may be considered evenly divided 
between mechanical conversion (and 
radiation), the exhaust and the jackets. 
With an engine consuming about 10,000 
B.t.u. per brake horsepower-hour at full 
load, the exhaust heat (33% per cent. of 
the total) applied in a low-pressure 
boiler, with 70 per cent. efficiency, will 
produce, roughly, two pounds of at- 
mospheric-pressure steam. 

To facilitate a ready understanding of 
the accompanying deductions, the ideal 
water rates of steam motors, based on 
the Rankine cycle for different initial 
temperatures and vacua, are given in 
Fig. &. 

Expanding from atmospheric pressure 


POWER 


to a 28-inch vacuum, the theoretical 
steam consumption is 15.2 pounds per 
horsepower-hour. A small steam tur- 
bine may be designed with a conversion 
efficiency of 65 per cent., hence would 
actually require 23.4 pounds per brake 
horsepower-hour at its normal rating. 
Consequently, the two pounds of steam 
generated from the engine exhaust may 


be applied in the turbine to develop 


23.4 
or 8.54 per cent. of the power produced 
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Fic. 6. EFFECT oF LoAp FACTOR ON COAL 
CONSUMPTION OF FourR-UNIT GAS- 
ENGINE PLANT 


in the main engine. This percentage 
would be practically correct where a tur- 
bine of 500 kilowatts capacity may be 
used, and obviously smaller and greater, 
respectively, for corresponding sizes of 
turbines. 
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corresponding to final jacket-water tem- 
peratures. The water, in passing through 
the low-temperature boiler, will be partly 
evaporated until the whole body is chilled 
to the low temperature. There would 
even be a tendency for this action to take 
place violently in the boiler. This can 
be obviated by a proper design in which 
the water passing through is divided into 
sheets, or sprays, so that steam may be 


‘released with the minimum amount of 


resistance. 


In ordinary practice, the jacket- and 
piston-water temperature averages about 
150 degrees. Allowing a working range 
of 20 degrees for the jacket water, sec- 
ondary steam may be Supplied to the 
final turbine stages or rows, at 130 de- 
grees. Between 130 degrees (414 pounds 
absolute) and 102 degrees (28 inches 
vacuum), the ideal water rate is approxi- 
mately 50 pounds, and with a Rankine 
cycle efficiency of practically 65 per cent. 
in the lower last row of blades, the 
actual water rate becomes 77 pounds per 
brake horsepower-hour. With 33 per cent. 
of the heat being absorbed by the jackets, 
3300 B.t.u. become available when the 
engine is at full load; 1018.7 B.t.u. are 
required to evaporate one pound of steam 
from and at 130 degrees and hence 
3300 
1018.7 
per engine brake horsepower-hour at 414 
pounds absolute pressure. This is then 
3-24 


= 3.24 pounds of steam available 


There is an equal amount of heat avail- ©duivalent to producing ~~ = 4.21 per 
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HEAT UTILIZED 


able in the jacket at a lower tempera- 
ture head, and with consequently less 
potential energy above the condenser 
pressure. 

The problem of utilizing this low-ten- 
sion steam and obtaining it conveniently 
from the jacket water is not a difficult 
one. It is entirely feasible to extract 
the heat from the jacket water in the form 
of steam by circulating the discharge 
through a vessel in which a pressure is 
maintained lower than the steam tension 


cent.* of the gas-engine output, which, 
added to the power from the exhaust 
heat, amounts to 12.75 per cent. In the 
smaller plants, this may not be greater 
than 11.75 per cent. Evidently these 
quantities represent the gross gain by 


*Temveratures of 150 degrees Fahrenheit 
have been considered for the jacket and pis- 
ton water. Should the temperature be raised 
to 200 degrees Fahrenheit as found in some 
foreign plants, the power that may be de- 
veloped from the jacket heat would be 
doubled. The advantage will probably in- 
spire this practice. 
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the operation of a low-pressure turbine; 
and to determine the net benefit that may 
be obtained, the power consumption of 
the auxiliary condenser and pumps must 
be deducted. As a close approximation, 
it may be assumed to be 1 per cent. for 
every 6 pounds of steam consumption 
of the main unit; in other words, 2% per 
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Fic. 8. IDEAL WATER RATES 


cent. for 15 pounds steam consumption 
per brake horsepower-hour, 5 per cent. 
for 30 pounds, 12% per cent. for 75 
pounds, etc. 

Furthermore, a small allowance must 
be included for radiation and friction, say 
2 per cent. The following establishes a 
fair estimate of the true improvement: 


8.54 «x (1 — 0.04) x 0.98 = 8.04% 
4.21 & (1 — 0.1283) x 0.98 = 3.595% 


11.635% 


The smaller plant would, in proportion, 
be about 10.5 per cent. The coal con- 
sumption of the plant would be lowered 
10%4 to 11% per cent. by the installa- 
tion of the low-pressure turbine using 
both exhaust and jacket water. If op- 
erating only on exhaust heat, the reduc- 
tion would be but 7 to 734 per cent. 

For the purpose of designation, the 
steam obtained from the exhaust-gas heat, 
being predominant in available energy, 
may be correctly termed the “primary” 
steam, and that obtained from jackets the 
“secondary” steam. While the percent- 
ages expressed above were for full-load 
conditions, they may be safely applied, to 
an extent, to fractional loads, it being 
noted that the engine declines in efficiency 
at somewhat greater rate than the tur- 
bine and auxiliaries, and thus a fairly 
uniform percentage should obtain over 
a wide range in load. 

In addition to the saving above shown, 
the sensible heat of the gas leaving the 
producer may be absorbed in an econo- 
mizer placed between the producer and 
the scrubber, and the steam thus gen- 
erated consumed in the low-pressure tur- 
bine. . This item has been neglected, how- 
ever, as it represents but a small percent- 
age of the heat which may be conserved, 
and as a producer with an integral 


POWER 


vaporizer has been considered, this extra 
apparatus seems unwarranted. 

Some brief data on turbines and ex- 
haust boilers may be appropriate for 
reference. 


DISTRIBUTION OF HEAT AT AVERAGE LOAD - 


The characteristic performance of the 
gas engine is exemplified in the Norton 
tests which form a part of volume No. 
29 of the American Society of Mechanical 
Engineers Proceedings. Based on brake- 
horsepower output, the items divide as 
follows: 


Friction and pump work.............- 4.58 
Exhaust and radiation* (by balance)... 36.30 


TURBINES 


Results of series of tests under con- 
ditions of varying vacuum, conducted two 
years ago on one of the first double-flow, 
reaction, low-pressure turbines, are pre- 
sented in Fig. 9. While it is to be under- 
stood that they are not typical of the im- 
proved economies secured with later de- 
signs, they are very complete and are to 
be found instructive in this study. 

The efficiency obtained then was 65 
per cent. on a 2000-brake horsepower tur- 
bine. A like efficiency is probable in a 
turbine such as that discussed in this 
paper. 

In some research work undertaken by 
The Westinghouse Machine Company, a 
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eration of this very staall machine justi- 
fies the assumption made above for the 
large units, which would also benefit 
from more recent knowledge of the re- 
quirements. 


EXHAUST BOILER 


A countercurrent, cast-iron exhaust 
boiler under test exhibited the amount of 
steam that could be practically generated 
from the engine exhaust. Fig. 11 shows 
that, regardless of rating, 20 per cent. 
of the heat input to the engine may be 
converted into steam. 

It is important that the exhaust heater 
be placed close to the engines to reduce 
the length of the exhaust piping, and 
consequently the radiating surface. As 
it is impracticable to lag the exhaust piping 
with nonconducting material, owing to 
the heating and trouble at the engine 
that would result, it becomes desirable to 
water-jacket this piping, either as shown 
in Figs. 1 and 2, with special cast pipe 
or perhaps with a less expensive method 
of small coils wrapped around the pipe. 
The primary steam mains pass through 
the exhaust header, which secures a 
small superheating effect. 


LOW-TEMPERATURE BOILER 


Recovering heat from the jacket water 
in the form of steam is almost ‘ideally 
accomplished. The apparatus consists 
merely of an elevated cylinder, shown in 
Fig. 2, through which the jacket water is 
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Fic. 9. RESULTS OF Economy Test oF 2000 BRAKE HorSEPOWER LOW-PRESSURE 
TURBINE 


low-pressure turbine designed for an 
initial pressure of 2'4 pounds absolute 
and 1 pound absolute back pressure, pro- 
duced the results plotted in Fig. 10. The 
experience that was gained from the op- 


_*Radiation, which is included with the ex- 
haust by balance, should be omitted for com- 
puting the available heat for steaming. 


1400 
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allowed to flow. Water entering the drum 
or cylinder will be approximately at the 
temperature at which it leaves the engine 
jackets. It is then only necessary that a 
pressure be maintained in the chamber 
corresponding to the temperature of the 
water leaving the boiler, and that the 
water travel at a sufficiently low rate to 
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allow proper disengagement of the steam. 
The boiler is elevated to avoid operating 
the jackets and water lines under vacuum 
and to prevent the formation of steam 
pockets which otherwise would be liable 
to be injurious to the cylinders. Regard- 
less of the fact that all the heat is trans- 
ferred from the jacket to the steam, the 
boiler cannot be considered 100 per cent. 
efficient. To effect the interchange, the 
temperature must be lowered, which re- 
duces the available energy in the steam. 
Thus its efficiency may be only from 60 
to 80 per cent. 


STORAGE TANKS AND INSULATION 


Guide or baffle plates may be used in 
the tank to facilitate circulation, which 
will manifestly depend upon the rate at 
which the energy may be withdrawn from 
the tank. 

Owing to the large tanks that are es- 


feet, etc. 
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lows that the curves of constant period 
of engine operation preceding the peaks 
are also lines of constant tank volume. 
Thus for a period of four hours engine 
operation at full load previous to the 
peak, 2:5 cubic feet per kilowatt of gas- 
engine capacity are necessary; for 6 
hours, 3.75 cubic feet; 8 hours, 5 cubic 
For a 2000-kilowatt plant, this 
corresponds to a tank volume of 5000 
cubic feet. If the peak is to last three- 
quarters of an hour after four hours 
storage, 840 kilowatts, or 42 per cent. of 
2000 kilowatts, are available from the 
low-pressure turbine. Proportioning the 
tank allows considerable latitude. The 
area of the surface of the water, or dis- 
engagement of the steam, may be deter- 
mined by employing a disengaging veioc- 
ity of the steam varying from 1% to 5 
feet per second. Thus the dimensions 
of the tank may be accommodated in a 
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sential, it is advisable to maintain the 
working temperature and pressure above 
atmosphere. This obviates the expense 
of providing tanks to resist the collapsing 
tendency under a vacuum and prevents 
air leakage. On the other hand, while 
it is desirable to have as high a tempera- 
ture elevation as practical to confine the 
heat storage to a small body of water, 
there are obviously natural limitations 
in the exhaust heater. Present calcula- 
-tions show that from 45 pounds absolute 
(274 degrees) to 15 pounds absolute 
(a range of about 64 degrees Fahren- 
heit) best suits the conditions. The 
amount qf water necessary to absorb 
the heat available from the gas engine 
is a definite quantity, depending upon the 
temperature range worked through and 
the time during which the heat is sup- 
plied; in other words, the hours of en- 
gine operation preceding the peak load. 
The curves, Fig. 3, have all been plotted 
on the basis of 64 degrees Fahrenheit 
temperature drop, and it therefore fol- 


large measure to the plant layout. The 
tank should be equipped with burners or 
grates and fire tubes, at relatively low 
cost, such that a byproduct plant could 
be made self-contained in an emergency. 

Losses from radiation and conduction 
may be made very small items. Low 
temperatures are used, and consequently 
the rate of transfer, depending upon the 
temperature difference, will be corre- 
spondingly low. 

Radiation loss from the heat-storage 
system is an extremely low percentage of 
the low-pressure power available. Au- 
thorities on the subject of “Conduction 
and Transmission of Heat” differ some- 
what in opinion as to the rate of heat 
dissipation from cast-iron and sheet-stee! 
surfaces; 2.5 B.t.u. per hour per degree 
difference in temperature per square foot 
of bare surface is about the accepted 
average.* With 85 per cent. covering effi- 
ciency, the actual loss per square foot 


engineers use a_ lower 


value. 
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is 0.375, or 3% of a B.t.u. With ap- 
proximately 180 degrees average tem- 
perature difference, the hourly loss per 
square foot would be 67.5 B.t.u. As 
37,500 B.t.u. are, roughly, required to 
develop a kilowatt-hour in a low-pressure 
turbine, 


37,500 — 67.5 = 556 
square feet of exposed surface would 
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represent a loss of one kilowatt in an 
hour. In case of the 2000-kilowatt plant 
results, a tank 15 feet in hight and 28 
feet in length, would be required, provid- 
ing 20 per cent. steam space. Together 
with the connecting pipe, the radiating 
area would be in the neighborhood of 
2500 square feet and the loss per hour 
would be 


2500 — 556 = 4.5 
kilowatts. For four hours operation pre- 
ceding the one-half hour peak of 840 
kilowatt, 
45x 4= 18 
kilowatts would be lost. This amounts 


18 
to only 840” 2.15 per cent. of the power 
required. These radiation losses have 
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Fic. 12. RESULTS oF ExHAUsST HEATER 
TEST 


been more than conservatively covered 
in the accompanying results. 


ADDENDUM ON HEATING SysTEMS 

The utilization of gas-engine waste 
heat was attempted very soon after the 
gas engine assumed commercial import- 
ance, over twenty-five years ago, effort 
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being applied to divert as much of this 
heat for steaming and industrial purposes 
as possible. 


The amount of heat to be obtained in 
the form of steam or hot water is given 
in Figs. 11 and 12. Two facts have op- 
erated against a more general adoption 
of gas-engine waste-heat systems. First, 
the steel boilers that were employed at 
the outset were very seriously corroded 
by the sulphurous-acid gas and the mois- 
ture present at the low temperatures. The 
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introduction of cast-iron heaters should 
revive the use of waste gases. Only 1% 
per cent. of the jacket water* may be 
evaporated by the exhaust heat, and the 
use of the jacket water in a hot-water 
system involves several disadvantages, 
and more complicated and costly installa- 
tion. Secondly, where the ratio of heat- 
ing requirements to the power demanded 
in isolated industries or buildings is large, 


*3300+20=165 pounds jacket water per 
brake horsepower-hour. 


Safety Valv 


All steam boilers should be fitted with 
two safety valves, one of these valves to 
blow off for high steam pressure, and 
the other for both high steam pressure 
and low water. The former is generally 
of the dead-weight or direct spring- 
loaded type. Where springs and weighted 
levers are used, the lever and the weight 
should be such that the valve will open 
at blowing-off pressure when the weight 
is at the extreme end of the lever. This 
prevents overloading, due to slipping of 
the weight, although unscrupulous at- 
tendants may adopt the dangerous and 
often criminal practice of hanging more 
weights on the lever. There are other 
points to be noted in connection with the 
choice of a lever-type safety valve; for 
instance, if guide forks are fitted to the 
lever, they must be open at the top so 
that the lever cannot become wedged; al- 
so, iron to iron contact should not be per- 
mitted for the lever pins on account of 
rust. If the valve is of the closed type 
the “iron to iron” remark applies. also 
to the valve spindle passing through the 
cover. Dead-weight valves are not per- 
missible on marine, portable or locomo- 
tive boilers, owing to the vibration and 
swaying, but the direct spring-loaded type 
is not affected in this way. 

The second safety valve is often con- 
rected to a float in such a way that it 
will open when the water sinks to a cer- 
tain level; this type is known as the “low- 
water safety valve.” Preferably it should 
open for high steam pressure as well. 

On many portable boilers, especially 
those that have been in service for many 
years, lever safety valves, loaded by 
spring balances, are used. It should be 
made impossible to lock these by screw- 
ing up the thumb nut on the balance, as 
an unskilled attendant may ignorantly 
cause disastrous results. The readings 
on the spring-balance scale should indi- 
cate “pounds per square inch” by a suit- 
able proportioning of the valve area and 
the length of the lever to the pressures. 
Neglect of these precautions has led to 
many explosions, owing to the attendant 
being ignorant of the existing pressure. 

Where the use of dead-weight safety 
valves is prohibited, there appears to be 
no reason why direct spring-loaded valves 
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the noncondensing steam motor is ob- 
viously superior. Probably in a southern 
latitude, or where the power consump- 
tion is large in comparison with the heat- 
ing to be done, sufficient heat may be 
obtained from the gas engine. 
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and Their Application 


By John S. Leese 


The limitations and uses 
of the different types of 
safety valves and the neces- 


sary computations for set- 
ting one of the ball and 
lever type. 


should not be used. They are much 
preferable to the lever-spring-balance 
type. 

Safety valves should never have a 
diameter less than two inches, the rela- 
tion of diameter to lift being a much de- 
bated point. In the writer’s opinion neither 
extreme, that is, high lift and small diam- 
eter or small lift and large diameter, is 
desirable, but rather a mean might be 
reached between the two. 

In many cases the valve is so formed 


BALL AND LEVER SAFETY VALVE 


that the reaction of the steam blowing 
through it increases the lift, thus insuring 
the full area of opening. The use of a 
lifting gear arranged so that the safety 
valves may be operated by hand from 
the floor of the engine or boiler room, 
may be decidedly advantageous in cases 
of emergency. 
Referring to the sketch, let 

W, = Weight of valve; 

W. = Weight of lever; 

W; = Weight on end of levers 

L,= Distance from fulcrum pin to 

center of valve; 
L.= Distance from fulcrum pin to 


center of gravity of the lever; 

L;= Distance from fulcrum pin to 
center of weight; 

A = Area of safety valve, in square 
inches; 

P= Steam pressure at which valve 
will blow off, in pounds per 
square inch. 

Then, 
+ W: X Ls 
and, 
pa" XL, 
AXL, 
The miter of a safety valve should not 
exceed one inch. 


Electrical Engineering 
Exhibition 

The third triennial exhibition of elec- 
trical engineering and machinery is to be 
held at Olympia, London, this year, from 
September 23 to October 21. It is to be 
international in character and is a manu- 
facturers’ exhibition, promoted by the 
large electrical manufacturers of Eng- 
land, through their association, the Na- 
tional Electrical Manufacturers’ Associa- 
tion. All the exhibiting firms will partici- 
pate in the profits, if any, arising from the 
exhibition, although their liability is 
limited to their space rental, which is ad- 
vertised not to be in excess of those of 
any similar exhibition. 

The forthcoming exhibition, it is stated, 
will be the largest event of the kind which 
has ever been held in England, and 
perhaps in any other country. The fact 
that this event will take place in the coro- 
nation year, it is urged, is also strongly 
in its favor, as there will be a large num- 
ber of colonial buyers visiting in London, 
who will embrace the opportunity of visit- 
ing such an important undertaking, in 
which many of them will be keenly in- 
terested. 

It is suggested that if any manufac- 
turers of the United States contemplate 
participating in this exhibition, it is im- 
portant that they make inquiry early as 
to space, because a large percentage of 
the ground floor and a very large pro- 
portion of the galleries have already been 
engaged.—Daily Consular and Trade Re- 
ports. 
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Friction Clutches and Their Use 


In most manufacturing plants changes 
and improvements are constantly being 
made in the machinery for the sake of 
effecting greater economy. But, strangely 
enough, in many plants, although they 
are equipped with modern machin- 
ery, there exist inefficient means of stop- 
ping and starting line and countershaft- 
ing. Aside from the independent, elec- 
tric-motor drive, there is nothing better 
for this purpose than the friction clutch. 
The use of clutches permits the shafting 
to be so divided that it is only necessary 
to run the machinery, countershaft and 
line shaft which are actually in use. Thus 
a machine, countershaft, line shaft or 
whole department may be shut down 
without interfering in any way with other 
departments or equipment. This results 
in a saving of power and time.and should 
be appreciated by every engineer and 


Main Line Shaft 


4 


Fic. 1. Use oF FricTIoN CLUTCH TO 
ECONOMIZE SPACE 


power-plant owner who perhaps has seen 
a whole plant shut down, the men stand- 
ing idle and production stopped, all due 
to the breaking of a belt, rope or pulley. 
Where friction clutches are in use this 
trouble can be overcome. Of course, to 
equip a whole power-transmission system 
with friction clutches is quite expensive, 
but it should prove to be cheaper and 
more efficient, in the long run, than the 
use of tight and loose pulleys. With 


By H. A. Jahnke 


Reasons why the use of 
clutch pulleys and cutoff 
couplings makes for econ- 
omy. Suggestions im re- 
gard to the selection of suit- 
able clutches. General 
description of some clutches 


of well known make. 


friction clutches, the loads may be picked 
up slowly while the driving shaft is run- 
ning at full speed. Further, clutches act 
as safety devices and eliminate strains 
upon machinery and belting. The slip- 
page in starting and stopping is taken up 
by the clutch instead of the belt. 

If it is desired to place friction clutches 
in line of shafting so as to make parts 
of the shaft independent units, this can 
easily be done by removing shaft coup- 
lings at convenient points and in their 
place putting friction-clutch cutoff coup- 
lings. By the use of a split type of fric- 
tion-clutch cutoff coupling such a change 
can be made without much expense or 
trouble. 

A large percentage of the unnecessary 
cost of running line shafts and counter- 
shafts can be saved by arranging the 
shafting and machinery so that parts can 
be stopped by means of friction clutches 
when not in use. 
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Fic. 2. JOHNSON CLUTCH, ENGAGED 


Often, slight changes in transmission 
conditions save a great loss of time. Take, 
for example, the following case of a ma- 
chine which is driven direct from the line 
shaft by means of a 4-inch belt. In order 
to start or stop this machine the belt has 
to be shifted from tight to loose pul- 
ley or vice versa. Should the belt tear 


or need tightening during the time when 
the machine is in operation, the line shaft 
has to be stopped before adjustment can 
be made. Often, this results in shut- 
ting down other departments. This would 
not be the case if there was a friction 
clutch on the line shaft; all that would 
be necessary would be to disengage the 
clutch and any repairs could be made 
without interfering with other parts of 
the transmission equipment. Friction 
clutches save wear and tear on the belts. 
With a tight- and loose-pulley arrange- 
ment, when the belt is shifted from one 
to the other, the stress in the edge of 
the belt is considerable. This results 
in the burning of the belt and the open- 
ing of the laps at the edges. 

“In a certain plant, a line shaft, used 
for driving planers, had been driven for 
many years by a 10-inch double leather 
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Fic. 3. JoHNSON CLUTCH DISENGAGED 


belt from the main line shaft. The planer 
line shaft was arranged with a tight and 
loose pulley to permit the stopping of this 
shaft during the noon hour and at night 
when machinery in other parts of the 
factory was worked overtime. A few 
years ago it became necessary to install 
a larger belt to drive the planer line shaft, 
due to the installation of more machin- 
ery. A 16-inch belt was necessary. 
Had it been necessary to use the tight- 
and loose-pulley system with the larger 
belt, considerable work would have been 
required, for the new pulleys would have 
required 32 inches and this would have 
necessitated the shifting of the bearings. 
By the use of a clutch, however, this was 


obviated, as shown in Fig. 1. 


For economy of space and convenience 
in subdividing transmission systems into 
separate parts, any of which may be 
taken out of service without disturbing 
the others, friction clutches find extensive 
use. It may be well, therefore, to con- 
sider the design and operation of some 
clutches in general use. 

Clutches may be divided into two gen- 
eral types, the ring type and the disk 
type. In the former, the friction sur- 
faces bear on a ring which is concentric 
with the shaft. In the latter, the sur- 
faces bear on a disk which is normal to 
the shaft. 

In most clutches one contact surface 
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is composed of wood while the other is 
made of cast iron. The advantages con- 
sequent to the use of these materials are: 
High coefficient of friction; uniform con- 
tact due to the wearing of the wood 
shoes; low cost of renewing wood 
shoes; negligible amount of wear of cast 
iron in contact with the wooden sur- 


Fic. 4. ExTERIOR VIEW OF JOHNSON 
CLUTCH: 


faces; the fact that wood can be used 
without lubrication, and freedom from 
danger of the surfaces seizing. 

In purchasing a friction clutch great 
care should be taken to select the right 
size of clutch to transmit a given horse- 
power and due consideration should be 
given to the character of the work which 
is to be performed. Especially is this 
so if the clutch is to be used in connec- 
tion with an electric motor. Where the 
motor is capable of carrying perhaps 50 
per cent. or more overload that clutch 
should be selected which has a horse- 
power rating at least 50 per- cent. in 
excess of that of the motor. 

A clutch which is frequently thrown 
in and out will be subjected to more 
wear and tear than a clutch which is op- 
erated infrequently. A clutch will carry 
a uniform load more easily than a vari- 
able load. Greater satisfaction will be 
secured if a clutch is selected with a 
capacity in excess of the work required 
of it. Overloaded clutches are the source 
of much of the difficulty that users of 
friction clutches usually experience. 

In placing a friction clutch on a line 
shaft it is advisable to put it as close to 
a bearing as is possible, because when 
the clutch is thrown in there is a heavy 
strain on the shaft. Friction-clutch pulley 
service, with its frequent stopping and 
Starting, picking up and dropping a full 
load, is very hard on pulleys and it is 
advisable to use a substantial pulley for 
this service. 

A friction clutch must receive good 
care if it is to do its work right. The 
bearings should be well lubricated and 
all friction surfaces kept free from dirt, 
oii and grease. Never allow a clutch to 
slip, for, ultimately, slipping will ruin a 
clutch. 


THE JOHNSON CLUTCH 


Figs. 2, 3, 4, 5 and 6 show the John- 
son clutch. This clutch has few parts 
and is very compact. A body fastened to 
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the shaft carries a split ring in which 
are inserted a pair of levers. A curved- 
shaped wedge which is made a part of 
the shipper sleeve, forces the levers 
apart, extending the ring and thus bring- 
ing its outer surface into frictional con- 
tact with the inner surface of the fric- 
tion cup, the hub of which is made to 
suit requirements. The leverage is so 
compounded that it requires but slight 
pressure to operate the clutch. 

This type of clutch is used in many 
plants in place of a countershaft for 
driving machines direct from the line 
shaft, as shown in Fig. 5, as they op- 
erate smoothly at any speed without bang 
cr clatter and have no projections to catch 
anything. By using the double clutch, 
Fig. 5, on a countershaft with two pul- 
leys, one carrying an open belt and the 
other a crossed belt, the machine can be 
run either in the forward or in the re- 
verse direction. This form of clutch is 
especially convenient for running ma- 
chines which require a reverse motion. 

To adjust this clutch, all that is nec- 
essary is to give a single screw a frac- 
tion of a turn, or more if necessary, to 


Fic. 5. JOHNSON DouBLE CLUTCH 


the right or left. This screw can be 
reached through the hole in the friction 
cup. The Johnson clutch is manufactured 
by the Carlyle Johnson Machine Com- 
pany, Manchester, Conn. 


THE HILLIARD CLUTCH 


Figs. 7 and 8 show the Hilliard clutch. 
In this clutch all toggle mechanisms 
have been avoided, as will be seen in the 
part sectional view, Fig. 7. Two friction 


Fic. 7. PART SECTION oF HILLIARD CLUTCH 


plates are drawn against a friction ring, 
which contains a number of hardwood 
inserts, by means of screws operated by 
spiral gears which are turned by the 
spiral racks attached to the sliding col- 
lar. Ball thrust bearings are provided for 
the spiral gears so as to reduce the effort 
necessary to engage the clutch. It will 
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be seen that as long as there is space 
between the hub, or body, of the clutch 
and the sliding collar the clutch can al- 
ways be thrown in tighter, and readjust- 
ment is not necessary until these parts 
come together. 

This clutch is particularly valuable for 
controlling delicate machinery, especially 
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Fic. 6. Drivinc MACHINERY DiRECT FROM 
LINE SHAFT WITH JOHNSON CLUTCH 


in textile mills where a sudden shock in 
starting may cause much damage, as the 
screws can be turned slowly, thus ap- 
plying the friction gradually and picking 
up the load smoothly. 

When the clutch needs adjustment this 
can be done by removing a nut which 
allows the sliding collar to be drawn out, 
taking the spiral racks out of mesh with 
the gears. By turning each gear the 
same number of teeth to the right the 
friction plates are drawn up the same 
amount on all sides. This clutch is es- 


pecially free from bolts, nuts and fast- 
enings and cannot easily get out of ad- 
justment. The Hilliard Clutch and Ma- 
chinery Company, Elmira, N. -Y., manu- 
factures this clutch. 


THE AKRON CLUTCH 
In Figs. 9 and 10 is shown the Akro:. 
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clutch, which is of the disk type. The 
construction of the Akron clutch is ex- 
tremely simple, as a little study of the 
sectional view in Fig. 9 will show. The 


Fic. 8. OUTLINE OF HILLIARD CLUTCH 


drum A carries a hub or sleeve to which 
a pulley, gear or sprocket wheel may be 
keyed. The head T of the drum is sep- 
arate. Within the drum are arranged two 
cast-iron friction plates C which the keys 
H, sunk into the fixed, or driving, mem- 
ber B, force to rotate with the shaft. The 
disks C are free'to move laterally on the 
keys H. The clutch depends for its power- 
transmitting capacity upon the friction 
between the disks C and the correspond- 
ing friction surfaces of the drum A and 


Fic. 9. SECTIONAL VIEW OF THE AKRON 
CLuTcH COUPLING 


the cover T. The clutch is engaged by 
forcing apart the friction disks C into 
contact with the drum heads by means of 
the toggle mechanism, the latter being 
connected by steel links U to the sliding 
sleeve E. Regular shifter forks attached 


Fic. 10. ExTErRIOR OF AKRON CLUTCH 
CouPLING 


to the yoke S are used to disengage and 
engage the clutch. The roller toggle is 
a novel feature of this clutch; it con- 
sists of two forked liners L with chilled 
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holes through them in which are lodged 
three hardened tool-steel rollers. When 
the levers L are perpendicular to the 
shaft, the center line of the three rollers 
is perpendicular to the faces of the fric- 
tion disks, and the latter are pressed 
apart into contact with the friction sur- 
faces. The design of the improved shifter 
ring S is such that the oil is retained 
while dust and dirt are excluded. The 
ring is made of cast iron and lined with 
babbitt. 


Fic. 11. SECTION OF ONE-HALF OF HILL 
“SMITH TyPE” CLUTCH 


The Akron clutch requires no atten- 
tion other than the occasional renewal of 
oil in the case through the oil hole N. 
The cover T serves to retain the oil. 

The clutch is adjusted by means of 
the head T which is screwed into the 
drum A and provided with notches in 


Fic. 12. Hitt “Smitu Type” CLutTcH 


which the point of the locking screw P 
engages. The pitch of the screw and 
number of the notches are so propor- 
tioned that one adjustment of one notch 
corresponds to a lateral movement of 
1/200 of an inch between the friction 
surfaces. The Akron clutch is made by 
the Williams Foundry and Machine Com- 
pany at Akron, O. 


THE HILt “SmitH Tyre” CLutTcH 
The new Hill “Smith type” friction 
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clutch is shown in Figs. 11 and 12. In 
this clutch the positive release feature 
is new, and eliminates the use of springs 
formerly used for disengaging the fric- 


Fic. 13. THE WELLER COMPOUND CLUTCH 


tion jaws. As an examination of Fig. 11 
will serve to show, the continuous toggle 
connection from the cone to the jaws posi- 
tively releases the ring when the clutch 


Fic. 14. SIDE VIEW OF WELLER COMPOUND 
CLUTCH 


is thrown out. This new clutch is dis- 
tinguished by improvements in the de- 
sign which allow any working part to be 


- removed parallel to the shaft from the 
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Fic. 15. DETAILS OF THE WELLER CLUTCH 


mechanism side without removing the 
main spider casting. On account of the 
rigidity of the construction, the clutch is 
self-protective; if the clutch is loaded be- 
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yond the limit set by the jaw adjustment, 
slippage ensues instead of breakage. 

This clutch is manufactured by the Hill 
Clutch Company, Cleveland, O. 
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a cutoff coupling, the V-shaped con- 
struction of the wooden shoes and iron 
friction ring or grips which engage the 
latter helps to keep the shaft in line. The 
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Fic. 16. CALDWELL CLUTCH ATTACHED TO PULLEY 


THE WELLER COMPOUND CLUTCH 
Figs. 13, 14 and 15 show the Weller 
compound clutch, designed for high 


ring or plate to which the wooden shoes 
are attached is dovetailed into the drum 
of the clutch and acts as a universal 


Fic. 17. CALDWELL FRICTION CLUTCH CUTOFF COUPLING 


speeds and large powers. The clutch is 
made with two sets of wedge- or V- 
shaped wooden shoes extending around 
its entire circumference. When used as 


joint when the shafts are out of aline- 
ment. 

The Weller Manufacturing Company, 
Chicago, makes this clutch. 
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THE CALDWELL CLUTCH 


The Caldwell cluteh, shown in Figs, 
16 and 17, can be attached to a pulley 
or used as a friction-clutch coupling. 
The principal features of the Caldwell 
clutch are large friction surface, sim- 
plicity and small number of parts. A 
steel friction band is lined with hardwood 
friction blocks and when the clutch is 


Fic. 18. UNIVERSAL GIANT FRICTION 
CLUTCH CUTOFF COUPLING 


engaged contact is obtained entirely 
around the friction surface, distributing 
the strains equally on all parts of the 
friction mechanism. 

This clutch is manufactured by the 
W. E. Caldwell Company, Louisville, Ky. 


THE UNIVERSAL GIANT CLUTCH 


Figs. 18 and 19 show the Universal 
Giant clutch. This clutch is of compact 
design, strongly built, easy to apply and 
readily adjusted. It is designed so that 
the outer rim covers and protects the 
friction disks from dust and dirt. The 
friction surfaces, which have a large 
area, are wood and iron. Selected hard- 
weod blocks are filled into the friction 
disk so as to present two end-grain sur- 
faces which come in contact with the 


Fic. 19. UNiversAL GIANT CLUTCH 
ATTACHED TO PULLEY 


two iron surfaces of the friction plates 
when thrown into or out of engagement. 
The friction disk and follower plates ad- 
just themselves with the clutch. 

The Universal Giant clutch is made 
by the T. B. Wood’s Sons Company, 
Chambersburg, Penn. 

Other clutches will be described in an 
early issue. 
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Underground Pipe Covering 


By CHARLES H. HERTER 


The modern tendency to distribute heat 
from central points makes it necessary 
to lay steam pipes underground more fre- 
quently than ever; consequently, informa- 
tion on this subject should be appreciated 
by those who are expected to do under- 
ground pipe work in an uptodate man- 
ner and at moderate cost. 


The essential features of a successful 
underground conduit conveying steam, 
hot water, cold brine, ammonia, etc., are 
now recognized to be perfect insulation 
and protection. These can only be obtained 
when the outside of the pipe is always 
dry. The importance of dryness is only 
realized fully when it is remembered that 
the transmission of heat from a steam 
pipe to surrounding quiet air is from 2.1 
to 2.8 B.t.u. per degree Fahrenheit tem- 
perature difference per square foot of 
pipe surface per hour and that propor- 
tionately greater losses result when the 
best possible conditions are not main- 
tained. 

Any type of wooden inclosure is sub- 
ject to decay, sooner or later, and should, 
therefore, be avoided, for there is avail- 
able now material which is proof against 
water, fire, acid and time. A conduit 
which has been used in many important 
installations within the past fifteen years 
is one which is specially prepared for 
underground service. It is made from 
stoneware and fireclay, passed through 
hydraulic presses, vitrified and glazed in- 
side and out. This pipe in form is simi- 
lar to ordinary bell and spigot sewer 
pipe, except that, after burning in the kiln, 
it is split into duplicate numbered halves, 
for which purpose two downward diago- 
nal grooves are cut along the interior 
wall, leaving at least one-half of the 
thickness rough for cementing. Care is 
taken to cement the same halves together 
on the job as when mending a broken 
plate. The conduit comes in 3-foot 
lengths and in diameters ranging from 6 
to 30 inches. There should always be a 
distance of not less than 3 inches be- 
tween the wall of the conduit and the 
nearest steam pipe. One or more and 
different sized pipes can be inclosed in 
the same conduit. 

About every 15 feet a special support- 
ing tee with the branch set downward and 
irclosing pipe supports concreted in this 
base is provided. These supports are 
pivvided with rollers, permitting the pipes 
to expand and contract freely without im- 
posing the least strain upon the conduit. 
Clamps with anchor bolts embedded in 
concrete in a blind pit or a manhole are 
used for anchoring the steam pipes at 
suitable points, especially where the di- 
rection or elevation of the line changes. 
Expansion is provided for by expansion 
joints, arranged in water-tight manholes 
at proper intervals. Where the line en- 
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ters a building or a manhole, or inside 
building walls, a shutter is built of 4 
inches of concrete on lattice work spread 
over the opening of the conduit to pre- 
vent the passage of vermin from one 
building to another, and to seal the con- 
duit. Sleeves of suitable pipe covering 
about a foot long and wired with a water- 
proof jacket or of the next. larger size 
pipe, are put on each pipe to act as a 
stuffing box allowing pipes to slide with- 
out injury. 

For brine and ammonia pipes the con- 
duit can be packed with fine, regranulated 
cork, say 8 pounds for each cubic foot of 
space filled. For steam, hot-water pipes, 
etc., H. W. Johns-Manville Asbesto- 
Sponge filling has proved to be very effi- 
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This type of conduit has been tested in 
the field by George H. Barrus and others, 
and found in the case of steam pipes to 
reduce the loss of heat to the extent of 
from 89 to over 94 per cent. of that suf- 
fered with bare dry pipe. Very few pipe 
coverings approach and retain this high 
insulating quality. The cost is little more 
than for wooden covering and much less 
than for a pipe tunnel. 


Test of Zoelly Turbines | 


The accompanying table, taken from 
a recent issue of the Zeitschrift fiir das 
Gesamte Turbinenwesen, shows the re- 
sults of a series of tests at different loads 
on four turbines of the Zoelly type, built 


TEST OF NEW ZOELLY TURBINE. 


ADMISSION STEAM. STEAM CONSUMPTION, 
PouNnDs PER HOUR PER 
EFFECTIVE 
Tempera- Thermo- 
ture, De- dynamic 
Rating of Kilowatts Gage jgrees Fah-| Vacuum, Efficiency, 
Turbine. Developed.| Pressure. | renheit. Inches. Kilowatt. |Horsepower.| Per Cent. 
4189 165 556 28.75 13.3 9.25 68.7 
4000 kw 3092 169 557 28.85 13.82 9.50 66.2 
2199 162 518 29.20 14.55 9.71 63.2 
1138 167 520 29.35 16.15 10.00 59.9 
2052 180 586 28.4 13.05 9.10 70.5 
2000 kw 1514 182 563 28.6 13.75 9.40 67.2 
‘ 1026 178 566 28.75 14.55 9.67 65.2 
510 172 544 29.00 17.40 10.58 58.8 
1641 206 669 28.00 13.10 8.8 69.7 
1700 kw 1366 203 672 28.20 13.80 9.10 66.5 
. 851 206 842 28.60 15.55 9.70 61 
457 209 642 28.40 18.95 10.52 57.1 
1235 163 450 28.40 15.40 10.62 67 
1200 kw. 949, 165 460 28.6 16.05 10.95 62.8 
606 167 424 29.00 17.15 11.35 59 


cient, 7'%2 pounds being required per 
cubic foot. Its insulating value is excep- 
tionally high and the material does not 
deteriorate under the heat and moisture 
met with in practice. 

The approved method of laying this 
conduit is to dig a trench about 20 inches 
wider than the conduit and of proper 
depth and grade. As in any first-class 
work, it is essential to first of all lay an 
underdrain of sewer pipe in a narrow 
subtrench, the joints being laid open and 
not cemented. This underdrain, which is 
surrounded with broken stone, serves to 
lead away any water which might other- 
wise remain in contact with the conduit, 
absorbing heat much faster than dry ma- 
terial would. Connection to this under- 
drain can be made with the manhole pits, 
draining them of any drippings from 
valves or expansion joints. A clean gravel 
should ultimately extend up above the 
side joint of the conduit. Next, the lower 
halves of the various tile sections, unions 
and supporting tees, are assembled and 
cemented, and roll frames to carry the 
pipes concreted into bases of supporting 
tees. An opportunity is now presented 
to thoroughly test the whole pipe line for 
leaks, after which the upper halves of all 
conduit sections are cemented exactly in 
place, one by one, and packed with in- 
sulating material. Then the hub joints’ of 
the top halves are cemented up. 


by the firm of Escher, Wyss & Co., of 


Zurich. These turbines are extremely 
short and show especially good results. 


Central Station Will Have to 
Show ’Em 


No. 2, of Missouri, National Associa- 
tion of Stationary Engineers, St. Louis, 
is sending out to its members a very com- 
plete power-plant report blank. This is 
being done to encourage the engineers to 
keep a system of records. 

The report is a four-page leaflet. On 
the first page, blank forms are to be 
filled which call for power-plant invest- 
ment, total output, capacity of plant, cost 
per kilowatt-hour, total costs and credits 
for each month of the year, and other 
data of a leading character. 

The second and third pages are de- 
voted to daily, weekly and monthly costs, 
including fixed charges, wages, materials, 
repairs, service of plant, service outside 
of plant, lamps furnished and credit and 
bills under control. The fourth page 
is the daily log. 

The report is one of the most com- 
pleted of its kind that has come under 
our inspection, and if given the attention 
it deserves, the members will be better 
engineers and in addition they will have 
data that should forestall any encroach- 
ment of the central station. 
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Methods of Testing Boiler Steel 


The formula for calculating the safe 
working pressure of a steam boiler is 


Safe working pressure = 


x x (Ging 
strength of plate of joint 
of boiler X factor of safety 
Before this formula can be used, how- 
ever, it is necessary to know what value 
to assign as the ultimate tensile strength 
of the plate. 

It is almost universal practice for large 
users of steel plate to inspect and test 
all material bought, in order to make 
sure that it conforms to the specifica- 
tions; also, this information, in connec- 
tion with the results given by the ma- 
terial in actual service, is of great value 
in determining the requisites that are 
essential to good service so that these 
qualities may be specified and secured 
in future orders. Furthermore, it is com- 
mon practice for the manufacturers of 
steel plate to make tests of samples of 
their entire output so as to know at all 
times the qualities of their product. 

The machine generally used in this 
work is shown in Figs. 1 and 2. The 
specimen to be tested is represented by 
A, one end of which is held by the jaws 
in the upper or fixed head B, while the 
other end is similarly gripped in the 
lower or movable head C. The load is 
applied to the specimen by the downward 
movement of the head C, at the rate of 
about one inch per minute, trains of 
gears being used to drive the screws 
which draw the head downward. The load 
to which the specimen is subjected is 
sustained by the head B which, in turn, 
transfers it through the columns DD to 


By Guy Wise 


A description of the ma- 
chine used in testing speci- 
mens of boiler plate with 
directions for preparing 
the test piece and conduct- 
ing the test. 


the weighing table E. Inserted in the 
lugs on the lower side of the weighing 
table are hardened-steel pins which rest 
on the hardened-steel knife-edges of the 
main weighing levers F, which are ful- 
crumed on the base of the machine. The 
load is transmitted through the inter- 
mediate lever J to the graduated weigh- 
ing beam G which carries the screw- 
driven poise H. 

The specimens to be tested are sheared 
from the plate, trimmed to the overall 
size and then milled to the standard form 


Fic. 1. 


Fic. 2. SKETCH OF TESTING MACHINE WITH TEST PIECE IN PLACE 


TesTING MACHINE SHOWING DrivinGc GEARS 


shown in Fig. 3. Taking one of the speci- 
mens thus prepared, two punch marks 
are placed on it 8 inches apart, the 
width and thickness are,carefully meas- 
ured and the readings recorded, after 
which it is placed in the grips of the test- 
ing machine. The machine is started and 
the observer then operates the poise so 
that the weighing beam is kept floating; 
it is necessary to maintain this condition 
in order that the load on the specimen 
at any instant may be known. For a 
short time the load rises rapidly until 
a point is reached at which the beam 
drops suddenly. Noting the load on the 
beam at this point and recording it as 
the elastic limit, the test is continued, 
generally at a higher speed, and the 
beam maintained in the floating position 
as before. 
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After passing the elastic limit the load 
increases steadily but slowly, even with 
an increase of speed, until the maximum 
load that the’ specimen can sustain is 
reached, when the beam drops and re- 
mains down. The load indicated on the 
beam at this point is recorded as the 
ultimate tensile strength. Also, the test 
piece is seen to be growing thinner at 
the place where rupture later occurs. 
From now on until the specimen breaks 
it is necessary to’run the poise of the 
weighing beam backward if it is desired 
to keep the beam floating; this is prac- 
tically never done as load readings be- 
yond the maximum are not desired. 


Parallel Section, 
Re less than 9*------> 
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Fic. 3. STANDARD SIZE OF TEST PIECE 


Immediately after rupture has taken 

place the machine is stopped and the 
specimen is removed. The shape of the 
fracture and the character of the steel 
are carefully examined and noted. The 
pieces are fitted together in their original 
position and the distance between the 
punch marks is measured. This dimen- 
sion shows how much the specimen has 
been stretched. 
' Assume, for instance, the data taken 
during the test to be as follows:. Final 
size, 1.48x0.52 inches; final area, 0.77 
square inch; elastic limit, 25,680 pounds; 
ultimate strength, 46,820 pounds; elon- 
gation in 8 inches, 2.32 inches. 

In order to be able to compare the 
results derived from the tensile tests of 
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- Fic. 4. CHARACTERISTIC CURVE 


specimens of different thicknesses and 
widths, the data must be reduced in each 
case to the same basis. The necessary 
calculations are made so as to show the 
elastic limit in pounds per square inch 
of original area, the ultimate strength in 
pounds per square inch of original area 
and the percentage of elongation in 8 
inches. Therefore, the final results of the 
test are recorded as: Elastic limit, 
33,350 pounds per square inch; ultimate 
strength, 60,805 pounds per square inch; 
elongation, 29 per cent. 

During the test, as described, no atten- 
tion is paid to the elongation of the speci- 
men other than to measure the distance 
between the punch marks after rupture. 
If, however, a number of readings of the 
elongation are taken and these results 
are plotted in connection with the loads 
which produced them, a characteristic 
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curve similar to that shown in Fig. 4 
will result. This diagram shows plainly 
the rapid increase in load for the small 
elongation which takes place up to the 
time the elastic limit at M is reached; 
here the load is seen to remain station- 
ary for a time and then increase slowly 
while the specimen is stretching rapidly. 
This condition continues until the point 
N, representing the ultimate tensile 
strength, is reached, after which the load 
decreases, the specimen now stretching 
rapidly until rupture occurs at O. 

The ultimate tensile strength of boiler 
steel varies from 55,000 to 65,000 pounds 
per square inch so that in the calcula- 
tion for the safe working pressure of a 
boiler the average value of 60,000 pounds 
per square inch is generally used. 


Writing for the Technical 
Paper 
By E. Dixon 


Havin’ ben afflict’d with “writer’s itch,” 
almost since berth, sum pain, plesure an’ 
profit: hav’ kum mi way from usin’ a 
pencil. Mi furst experience, wuz with 
mi mother, after I’d dek’erat’d a newly 
paper’d wall with a few chaste records 
of mi thoughts. She chas’d me an caught 
me an I need’d a cushin real bad for 
the next few days. Gee, but she stung 
me proper. When I went to the skool, 
the teacher an’ I got in wrong with each 
other an I us’d the blackboard to express 
my opinion. The illustrations were rather 
raw but I had a fair opinion of the 
writin’ until the teacher convinced me 
that it was impolite. 

When I got into the shop, I com- 
menced to fin’ out where a lot of the 
“dope” I’d side stepped wuz useful. Well, 
there were induc’ments. I saw the fore- 
man knew more nor I did an’ wuz not a 
hull lot delited to supply informashun. 
It didn’t seem squar’ to me an’ I kep’ 
mi eyes wide opun a lookin’ fur things. 
One day I caught on to the fac’ that the 
way Jim figgered out the change gears 
fur a screw I wuz to cut had a sorter 
familiar look, an’ that nite to hum I 
dug up mi rithmetic. I found a part 
of it call’d “proportion” an’ I set down 
to study it out. I’d made a list of the 
change gears fur the lathe an’ the num- 
ber of threads in the lead screw an’ the 
number of teeth on the spindle gear. I 
dugged ’till I got the thing strait in mi 
noddle an’ the nex’ time I had a thread 
to cut I made bluff an’ figgered out the 
gears. Jim nearly scart me stiff after 
figgering them for he changed the two 
intermediates, but I didn’t hold mi breth 
none. I jus’ counted their teeth an foun’ 
out I’d been right an’ Jim ’d chang’d 
them to keep me frum gettin’ wise. I’d 
foun’ out I wasn’t the only one an that 
week I foun’ a copy of the American Ma- 
chinist at the library. It looked good to 
me, an’ I saw a notiz that they pade fur 
things sent in wich they used. I knew 
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sum of the other boys didn’t know how 
to figger out the gears an’ to get it fast 
in mi nut I made a try tu put it down on 
paper so I could understan’ it. When I 
got it in shape I’d near swet blood, an’, 
thinkin’ of the others who didn’t know, I 
puts ’er in an envelop. an’ mails ’er. 
Well, I got a notiz sayin’ my contribushun 
had been receipted an’ I waited, an’ I 
waited. Then one day I saw mi piece, 
at least they had mi name to it. I wuz 
sore. After all the time I tuk to get 
that thing done good the editur hadn’t 
left much to it but mi name. I wuz mad, 
but aftur I’d cooled down a bit I read 
’er again, an tuk mi time to it. The 
editur’d done sum things which made me 
take notiz. Sum of the things had ben 
a bit muddy when I wrote them out but 
now they’d ben made clear. I got tu 
thinkin’ to miself that they’d never think 
mi stuff woth payin’ for, they way they’d 
treat’d it, an’ when I got the check frum 
the papur it seem’d like sumthin’ fur 
nothin’. I need’d the mun’ an tuk the 
check tu the cashier. 

Say, I must ’a spent that “V” ’steen 
times, ther’ wer’ so many things I 
want’d, but Old John, the engineer, waz 
a teachin’ me tu run the engine an’ I 
sent fur a “Tulley.” I’d had longin’s fur 


that book but I’d never had the coin tu . 


get it. The rest uv the “fortune” tuk 
me an’ mi steady tu the “Lake” an’ we 
had a boat ride an’ sum ice-creme soda. 
Mebbe I didn’t feel that “brain money” 
burn mi pockit. When Old John quit 
they gave me the engine an’ after I’d 
run ’er awhile I’d got a better job to 
the power house. By this time I’d seen 
mi name in print several times an’ I kep’ 
right on a writin’ an’ a sendin’ it in. The 
more I writ, the easier it becum an’ 
the goods seem’d to stick to me. I 
studied to write an’ I writ’d what I 
studied. Then I got a raise, not the toe 
kind. 

Onc’t I learn’d sumthin’ not in the 
books or the plant. I’d been a visitin’ an 
I told about a place I saw. The man 
that run it was heftier nor me by 50 
pounds an’ sum kin’ fren’ show’d him 
what I’d said. He came over tu see me 
an’ after he’d gone I bo’t sum beef steak. 
Then I’d foun’ sum of mi frens’d argue 
*bout what I’d said an’ get real personal. 
An’ I fin’lly conclud’d that I’d use a 
nomme due plum like sum of the big 
ones. The editur didn’t object an’ gradu’- 
ly cut out writin’ in my own name, an’ 
it sav’d a heap of argument. Sum of 
the boys as’t me ’bout it an’ I ’splained 
the writin’ took too much time an’ they 


want’d to know who the guy wuz who 


seemed to kno’ so much about the lokul 
doin’s. I didn’t tell but I kep’ right on a 
writin’ an ‘wile never get rich quick 
at the game, there’s a big lot more in it 
than the checks I get. I’m helpin’ the 
other feller an’ am a charter member 
of the league of self-risers, no dues, no 
admission fees, the only qualifications 
bein’ a bit of grit an’ stic’-to-it-iv’ness. 
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Some Features of Induction 
Motor Operation 
Bry W..A. Hit 


When the Willys-Overland Company 
took over the plant of the Pope Motor 
Car Company, of Toledo, O., to manufac- 
ture automobiles, the factory machinery 
was group-driven by direct-current motors 
ranging from 1 to 50 horsepower, the 
total connected load being about 650 
horsepower. In most cases the motors 
were mounted on the floor in the cor- 
ners of the rooms; in some instances, 
however, one motor was used to drive 
three floors. Upon extending and rear- 
ranging the plant it was found expedient 
to change over to alternating current, 
the increased load being large enough to 
justify the central station in putting a 
transformer substation right on the fac- 
tory premises. 


Three-phase currents at 4000 volts and 
25 cycles are transmitted from the cen- 
tral station, about three miles distant, 
through one-half mile of underground 
and 2% miles of overhead feeders con- 
sisting of three No. 0000 solid copper 
wire and a neutral of No. 4 copper wire 
which is grounded at the power house. 
The high-tension feeders are brougt* 
over the property on poles to a ‘van. 
former station located at the centez 
distribution, and there stepped down to 
440 volts for power purposes and 115 
volts for lighting service. Separate trans- 
formers are provided, of course, for the 
lighting and power services. 

Notwithstanding the separation of the 
secondary circuits, however, the fact that 
the lighting transformers are supplied 
with current from the same primary cir- 
cuit which supplies the motor transform- 
ers has caused some difficulty in main- 
taining constant voltage at the lamps. This 
is occasioned by the fall and rise of the 
primary voltage when motors are thrown 
on and off the circuits; the trouble is 
worse, of course, when a large number 
of motors is stopped at one time, as at 
noon and evening each day—in fact, it is 
so objectionable that special provision 
has been made for correcting the voltage 
variation. 

The 115-volt incandescent lamp cir- 
cuits are supplied from transformers con- 
nected star- or Y-fashion at the primary 
terminals. The primary winding of each 
of these transformers is provided with 
a 5 per cent. tap and these taps are con- 
nected to one pole of a _ single-pole 
double-throw knife-blade switch. The 


Especially— 
conducted tobe of 
interest and service to 


the men in charge 
of the electrical 
equipment 


primary terminal nearest the 5 per cent. 
tap is carried to the other pole of the 
corresponding switch. The blades of the 
three switches are connected together, 
forming the neutral for the star connec- 
tion. This arrangement is illustrated dia- 
grammatically in Fig. 1. 

Normally, when the motors are in op- 
eration the primary voltage is pulled 
down to approximately 3800 volts, which 


that the full primary windings would give 
with the full primary voltage. 


After the motors have been stopped 
the voltage comes back to normal ard 
with the lighting transformers connected 
as described an excessive voltage would 
be impressed on secondaries; to preven: 
this the automatic arrangement shown in 
the diagram is provided. The operation 
of the apparatus is as follows: 


When the motors are thrown on, pull- 
ing down the primary voltage, the switch 
blades A, B and C are pulled to the right 
by means of the rope with a handle at 
H, connecting the neutral point to the 5 
per cent. taps instead of the main ter- 
minals. The weight E is lifted until 
caught by the latch F and the switch D 
is closed, completing a circuit through 
the voltmeter relay R. This voltmeter is 
so adjusted that when the secondary volt- 


Volts 


Fic. 1. DIAGRAM OF DEv’CE FOR CHANGING TRANSFORMER RATIO 


would reduce the secondary voltage of 
the lighting transformers to about 110 
volts if the full primary windings of the 
lighting transformers were in circuit, and 
this, of course, would dim the lamps to 
a very objectionable degree. When the 
motors are started, the switches are set 
to supply the lighting transformers 
through the 5 per cent. taps, thereby re- 
ducing the transformer ratio and conse- 
quently raising the secondary voltage. 
Under these conditions the 5 per cent. 
drop in primary voltage is offset by a 5 
per cent. reduction in the turns of each 
primary winding, giving practically the 
same voltage in the secondary circuits 


age rises to 118 it closes the circuit 
through the solenoid M which trips the 
latch F and allows the weight E to fall. 
The weight pulls the switches A, B and C 
to the left, cutting in the whole of the 
primary winding, as shown here, and pre- 
venting the secondary voltage from re- 
maining too high. At the same time the 
switch D breaks the voltmeter circuit; 
consequently, the windings of the meter 
and the solenoid are not kept in circuit 
unnecessarily. 

A maple stick connects the switch 
blades and is pulled back and forth by 
ordinary sash cord running over pulleys. 
The weight E drops on a rubber buffer 
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and, therefore, the switch contacts are 
not subjected to any extra shock when 
the weight falls. 

Owing to the character of manufacture 
and plant arrangement, group drive was 
retained except in a very few cases. The 
direct-current motors which have been 
displaced were set on the floor and belted 
to the line shafts at about 45 degrees. 
Owing to the amount of space required 
for the motor and belt, which necessarily 


Fic. 2, A PLATFORM EQUIPMENT 


had to be boxed in so as to eliminate the 
possibility of employees coming in con- 
tact with it, it was found advisable to 
either suspend the new motors from the 
ceiling or mount them on platforms. Most 
of the motors are of 20 to 50 horse- 
power, and motors of such sizes are not 
so accessible when suspended from the 
ceiling; moreover, the ordinary ceiling 
will not stand such an arrangement with- 
out reinforcement; consequently, the 
platform installation was adopted. Fig. 2 
illustrates one of these. The ceilings 
average about 16 feet from the floor, and 
the motor platform clears the floor 8 feet. 
In some instances the platform is 
placed in the corners of rooms, as in Fig. 
3, and in others it is located in a con- 
venient space and suspended by 1-inch 
round-steel rods in 2-inch pipe spacers. 
The platform frame is of 6x6-inch pine 
timbers and floored with a double layer 
of 2-inch planking. The platform is 
large enough to allow the removal of the 
rotor without lowering any parts to the 
floor below. Where the platform is lo- 
cated in a corner the walls carry a por- 
tion of the weight of the frame through 
a projection of the frame _ timbers 
mortised into the brickwork. The frame 
is further tied to the wall by means of 
lagged straps which pass through the 
brickwork. Those platforms located 
away from side walls are suspended by 
four bolts and steadied by %-inch tie 
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rods and turnbuckles which extend from 
each corner to the ceiling at an angle of 
45 degrees to the edges and surface of 
the platform. Beneath every platform 
is a cluster of-four incandescent lamps, 
the function of which is not merely to 
give light at this particular location but 
also to indicate whether the power is off 
or on. . 

In starting an induction motor one of 
the running fuses may blow and leave 
the motor running single-phase; if left 
in this condition very long, the active 
winding may be burned out. To detect 
burnedout fuses, an arrangement is used 
which consists of a fuse-block with a 2- 
ampere fuse connected to about six feet 
of lamp cord equipped with terminals 
similar to those on a portable voltmeter. 
Upon connecting this to the terminals of 
a fuse to be tested, if the fuse has blown 
the fact will be indicated by the blowing 
of the 2-ampere test fuse. This is a 
cheap device and can be used while the 
motor is running. 


Some difficulty was experienced due to 


the static electricity generated by the. 


slipping of the belt on the iron line-shaft 
pulley. Various brush devices were tried 
to take the static charge from the belt, 
but these soon become deranged and 
rendered useless from various causes. All 
motor frames are now grounded through 
resistors of about 200,000 ohms resist- 
ance, made up of two !'4x12-inch round 
graphite rods; this effectively removes 
the static charge. 

The motors are blown out with com- 
pressed air once’ a week. Compressed 
air is piped to most departments to op- 


Fic. 3. A SipE-wALL PLATFORM 


erate portable tools or to keep machine 
tables free from chips. Taps are taken 
from this general distribution system and 
a %-inch pipe is carried close to each 
motor, terminating in a valve and the 
male portion of a hose coupling to re- 
ceive a hose for blowing out the motor 
(note the air tap at the left of the motor 
in Fig. 2). 

The oil is changed in the bearings and 
the bearings washed out with gasolene 
at least every six months; those located 
in dirty places are cleaned more fre- 
quently. Current readings are taken 
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from the motors at frequent intervals, or 
whenever a motor appears to be over- 
loaded, a portable ammeter being pro- 
vided especially for that purpose. As 
nearly as possible the motors are given 
full load; by changing motors to suit the 
load, the power factor and load factor 
are maintained reasonably high. At pres- 
ent the load factor is 75 per cent. and the 
power factor 82 per cent. 


Telephones in the Power 
Plant 


By W. H. RADCLIFFE 


Amongst the minor devices that have 
contributed largely toward facilitating the 
supervision and executive control of 
power plants is the telephone. In the 
average power plant, telephones can be 
advantageously used for communication 
between the boiler room, the engine or 
dynamo room, the switchboard gallery, 
the storage-battery room, the repair shop, 
the stock room and the offices of the vari- 
ous officials of the company. 


Ordinarily, the telephone requirements 
of a power plant come well within the 
range of capacity for which intercom- 
municating telephones are manufactured; 
the maximum capacity is about thirty sta- 
tions or telephones. On the front of each 
telephone set is a button or key for each 
of the stations in the system. If there 
are ten stations in the plant there are 
ten buttons on each telephone; if, in ad- 
dition, there is one trunk line to a cen- 
tral exchange, there are eleven buttons 
on each telephone. The buttons are 
labeled “Boiler Room,” “Dynamo Room,” 
“Switchboard Gallery,” “Battery Room,” 
etc., and pressing a button automatically 
connects the caller with the telephone 
corresponding to the button pressed, and 
signals the called station by ringing the 
bell there. 


One of the principal advantages of 
the intercommunicating telephone system 
for a power plant is its low operating 
cost as compared with other telephone 
systems. It is entirely automatic in ac- 
tion; that is, no telephone operator is 
required to complete the connections, 
this being done by pressing the proper 
button, as just explained. There is there- 
fore no operating expense except the re- 
newal of a few dry cells once or twice a 
year. 

Another advantage of the intercom- 
municating telephone system for power 
plants is the fact that the service is avail- 
able at all hours of every day and night. ~ 
Furthermore, no separate switchboard is 
needed, the buttons and keys on the tele- 
phone sets serving in place of this ex- 
pensive and rather complicated piece of 
apparatus. 

If more than thirty telephones or there- 
abouts are required, and if connections 
with outside parties through a central 
exchange are of frequent occurrence, the 
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private exchange system is necessary. 
A separate switchboard is required in the 
private exchange system, as well as an 
operator to attend it, connections between 
stations within the plant being made by 
the switchboard operator instead of by 
the party who uses the telephone. 

Whichever system is used, the benefits 
derived from the prompt giving and re- 
ceiving of orders and the transmission of 
information without leaving one’s work, 
the quick adjustment of matters in 
emergencies and the codperation among 
the employees result in a saving of time 
and an efficiency of operation that are 
out of all proportion to the expense of 
the telephone system. 


Connecting a New Compound 
Wound Dynamo 


By G. J. REYNOLDS 


While employed as construction fore- 
man for a large factory, I was sent out 
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Fic. 1. First CONNECTIONS 

to wire up and start a 100-kilowatt rail- 
way generator. This machine was to op- 
erate in parallel with two others that 
were already in service. Before begin- 
ning to wire up the new generator, the 
switchboard was looked over but the con- 
nections to the old generators were not 


- 


+ 
= 


4 


+ = 


Fic. 2. SECOND CoNNECTIONS 


A Powers, 


checked. The positive and negative bus- 
bars were easily identified by the con- 
nections to the outgoing feeder circuits. 
Assuming that the old machines equal- 
ized on the positive side, the new gen- 
erator C was wired as shown in Fig. 1 
and started, but it refused to generate. 
In order to restore its residual magnetism, 
all of the brushes on the machine were 
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raised from the commutator and its main 
switch thrown in; instantly, the circuit- 
breakers on the old machines went out. 
The condition that really existed is easily 
seen by observing the arrows showing 
the direction. of the current. A _ short- 
circuit was thrown on the machines A 
and B through the series field winding 
of the new machine. If all the connec- 
tions had been normal, the shunt field 
winding of the generator C would have 
been energized by current from the bus- 


+ 


A B 
Fic. 3. FINAL AND CoRRECT CONNECTIONS 


bars without interfering with the opera- 
tion of A and B. 

In endeavoring to locate the trouble 
we found that A and B were connected 
to equalize on the negative side. When 
making changes in the wiring, the equal- 
izers were connected to the busbar side 
of the series field windings, as shown in 
Fig. 2; the machines would not run in 
parallel satisfactorily when connected in 
this manner, for the reason that the 
series field windings were not equalized, 
as the diagram disclosed. For fear that 
a mistake had been made in testing for 
polarity, a portable voltmeter was used 
to check the one on the switchboard. As 
an additional but very simple proof, we 
connected wires to the machine terminals 
and stuck them into a bucket of water. 
Bubbles arose from the negative ter- 
minal. 

After many unsuccessful attempts to 
parallel the generators, we finally con- 
nected them as in Fig. 3 and no further 
trouble was experienced. 


LETTERS 


Sparking Brushes Cured by 
Paraffin 


Some time since, the brushes on two 
motors in our plant began sparking very 
badly. One was a 3%4-horsepower ma- 
chine running at about two-thirds its full 
load, and the other was rated at 5 horse- 
power; both ran continuously from six- 
teen to eighteen hours per day. The 
brushes sparked so badly that it was 
necessary to sandpaper the commutators 
and brushes two or three times a day. The 
ammeter showed that the motors were 
not overloaded, and shifting the brushes 
did no good. 

As an experiment we took the brushes 


569 


from the 34-horsepower motor and boiled 
them in paraffin. They worked “like 
a charm,” and we lost little time in “ex- 
perimenting” with the other motor, which 
is now doing as well as the smaller one. 
E. D. NITCHALS. 
Kansas City, Mo. 


[This remedy frequently, but not al- 
ways, produces the result described. The 
explanation seems to be that the paraffin 
increases the electrical resistance of the 
brush face, which merely increases the 
difference between the “commutating 
ability” of a carbon brush and that of 
a copper brush. The paraffin also lubri- 
cates the surfaces and thereby reduces 
chattering and abrasion.—EbiToR. ] 


An Unusual Cause of Com- 
mutator Trouble 


Some time ago we began to have brush 
trouble with the exciter of a belt-driven 
alternator. The commutator became so 
rapidly and badly injured by sparking 
that it had to be turned off every two 
weeks. Our efforts to remedy the trouble 
were somewhat instructive as we began 
to make various adjustments which re- 
sulted in a better knowledge of the ma- 
chine and smoother running. 

However, we ordered an extra armature 
and installed it and as everything started 


. off all right we thought our troubles were 


over. But after two months we had to 
turn down the commutator of the new 
armature. On taking out the armature 


Exciter Shaft 


Alternator Shaft Power 


METHOD OF COUPLING SHAFTS 


we noticed a lot of rust where the two 
shafts were coupled together and this 
led us to a solution of the trouble. Test- 
ing with calipers we found that the hole 
in the end of the alternator shaft was 
very much out of truth, the key was 
worn considerably and these in turn had 
started to spoil the exciter shaft. 

At week-end I had a slide rest taken 
from a 24-inch lathe and having taken 
the exciter off the base I blocked up 
with wood until the tool lined up true 
with theshole. I then plugged up the 
keyway with hard wood and started to 
bore by running the engine as slowly as 
possible and feeding the tool very grad- 
ually. In two hours we succeeded in 
getting a perfectly round hole % inch 
larger than the original one. Then we 
chipped the keyway deeper and straight- 
ened it up. The end of the exciter shaft 
was turned true and a phosphor-bronze 
bushing was fitted to the new diameters 
and a keyway cut along its length. 

The exciter was again put in opera- 
tion and up to the present time we have 


| 
= 
- 
pe 
= = = or 
229990000000 
2005 902980900000 90000000000 
47 
= 
| 
+) = C) 
= 
g20000 90 900000000000 900000000000 
lye 
; 


570 


had no trouble, although we have run 
it ten months, during four of which the 
machine has run 24 hours a day. 
Geo. H. HANDLEY. 
Newburgh, N. Y. 


Effect of Impaired Rotor In- 
sulation and Contacts 


In a recent number of Power I noticed 
a letter relative to an induction motor 
that refused to carry its rated load. This 
calls to mind an experience I had some 
time ago with a 50-horsepower two-phase 
motor that I rewound after a primary 
burn-out. The insulating material around 
the bars of the rotor was carbonized and 
the bars had been hot enough to oxidize 
them. As the bolts which held the bars 
to the end rings were battered over the 
nuts it was almost impossible to remove 
the nuts with the tools at hand, so I 
let the rotor go as it was. 

After rewinding the stator and putting 
the motor in place it ran up to speed 
when tested with no load. It is direct- 
connected to a centrifugal pump and as 
water was not needed at the time I heard 
nothing of it for some time.after. When 
they began to pump, however, I was 
notified that the pump was not lifting its 
usual amount of water. Investigation 
showed that the motor ran 100 revolu- 
tions per minute slower with the load 
than when it was free. I could attribute 
this to nothing but extra resistance in 
the rotor circuit. We made _ suitable 
socket wrenches and took out the rotor 
bars, cleaned the contact surfaces to 
bright metal with emery cloth, cleaned 
out the slots and put in new cells of 


paraffined paper and reassembled the. 


rotor. This remedied the trouble. I think 
Mr. Blue will find his trouble to be like 
mine. 
F. W. CERNY. 
Mesa, Ariz. 


. The Simplest Current and 
Polarity Indicator 


During the past few weeks this depart- 
menc has contained letters from various 
correspondents describing different meth- 
ods of testing electric circuits in order 
to determine whether the current was al- 
ternating or direct; and also in some 
cases of detecting the polarity of direct- 
current circuits. All of the methods de- 
scribed were very interesting, and of 
various degrees of utility and conven- 
ience. 

I have used for many years a method 
which might prove interesting to those of 
your readers who have need for it, and 
one which I believe has not been men- 
tioned by any other correspondent. Sim- 
ply tear a small piece off a blueprint, wet 


it and place the two ends of a pair of 


wires connected to the circuit to be tested 
in contact with the blue side of the print. 
The wire ends should be placed from a 
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-half inch to two inches apart, depending 


on the voltage. If the current is alternat- 
ing, practically no effect will be produced, 
but if the current is direct, a white spot 
will appear under the negative wire. Any 
piece of blueprint paper will do provided 
it has been exposed. 
I. SAWFORD. 
Sydney, Nova Scotia. 


Can These Alternators Be 
Operated in Parallel? 


In our plant are two alternators which 
we wish to operate in parallel through 
transformers if possible. One is a three- 
phase 150-kilowatt revolving-field gen- 
erator and the other is a 120-kilowatt 
two-phase revolving-armature machine 
equipped with a rectifier and a compen- 
sating winding. Both generate 1100 volts 
and 60 cycles. 

Will some of the other readers express 
their opinions as to whether the two- 
phase machine, delivering through a two- 


Three-Phase Revolving 
Field Alternator 


April 11; 1911. 


Side Stepping Crane Troubles 


It is not always the highly educated 
man but rather the practical man threat- 
ened with intelligence and natural re- 
sourceful ideas who gets results without 
looking up his card system—which, how- 
ever, is of great value. 

A short time ago the hoist armature of 
a 50-ton electric crane became badly 
grounded, with a load of 60 tons hang- 
ing about ten feet-in the air and in the 
middle of a large machine shop. The 
electrical expert was called up on the 
jump and decided the armature must be 
changed; as the load hung in the middle 
of the shop too low to be bridged to one 
end and the two other cranes tied up one 
side, the delay meant dollars and cents 
to the firm. The idea occurred to the re- 
pairman to place heavy paper on the rails 
of the bridge, rack the trolley onto the 
paper, thereby insulating the trolley from 
ground, and lower the load to the wood 
floor. This was done, the block hoisted 


Two-Phase 
Revolving 
Armature 
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Series 
Transformer 


1100 Vo!t, Two-Phase to 
Three-Phase Three Phas 
lains Transformers 


1100 Volt, Three-Phase 
Mains 


™ 1100 Volt, Two-Phase 
Leads 


CAN THESE ALTERNATORS BE PARALLELED? 


phase three-phase transformer, as indi- 
cated in the sketch, can be worked in 
parallel with the three-phase machine? 
Furthermore, if the two machines can be 
operated in parallel, would the compen- 
sating winding of the two-phase machine 
have to be discarded altogether and new 
field-magnet coils installed in order that 
the field magnet may be energized en- 
tirely by the exciter, or could the wind- 
ing be left as it is and the machine con- 
nected as shown in the sketch? 

As the load supplied by these alter- 
nators is made up principally of incan- 
descent lamps, the power factor may be 
considered relatively high. There are a 
few motors, all of them small, and only 
ten arc lamps; the rest of the load is in 
incandescent lamps. 

D. M. Grove. 

Covington, Va. 


up and the crane run to one end of the 
shop for repairs, with about fifteen min- 
utes’ delay all told. 

In another instance a hoist controller 
was burned out with an important job 
hanging on. The wires to the hoist motor 
were tapped onto the bridge controller, 
the job handled, the wires transferred 
back again and the crane run to one end 
of the shop for repairs without serious 
delay to the work. 

In another instance one field-magnet 
coil of a hoist motor burned out with the 
load on; the coil was cut out and the 
motor run without it until the job was 
finished. The repair was made at a more 
convenient time. A little ingenuity will 
often save a whole lot of time and trouble 
in cases of this kind. 

WILLIAM PRICE. 


Philadelphia, Penn. 
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Engine and Piping Changes 


A tandem compound high-speed engine 
gave trouble from the time it was in- 
stalled about ten years ago. In spite of 
all that could be done by the engineer in 
charge, local machinists, or even the man 
sent by the makers, the engine still 
pounded and made so much noise 
that it could be heard for blocks 
at times. Finally, the crosshead shoe 
came off, the crosshead dropped down, 
bending the piston rod, and that broke off 
the stuffing box which was screwed in- 
to the cylinder head. 

For six or seven years this engine ran 
for about 15 hours a day, six days a 
week for nine months in the year, but 


Practical 
information from the 
man on the job. A letter 
good enough to print 
here will be paid for> 
Ideas, not mere words 
wanted 


run. I removed the high-pressure cylin- 
der, which also formed the head for the 
Jow-pressure cylinder, and separated the 
high-pressure cylinder from the low-pres- 
sure cylinder head by drilling a series 
of holes around at the point where the 


Fic. 1. How THE THROTTLE VALVE Was ATTACHED 


for the last three or four years it had only 
run about 12 or 15 days during the entire 
year, and every time it became necessary 
to run it there was a general kick from 
the fireman. 

The engine was connected to exhaust 
into the heating system, the back pres- 
sure in which varied from zero to 20 
pounds. At the higher back pressure the 
engine would not carry its full load and 
was a steam eater. The fireman claimed 
that it made little difference whether the 
exhaust went to the heating system or 
not. 

The engine was turned over to me 
with instructions to have the necessary 
repairs made to put it in a condition to 


TO THE STEAM CHEST 
front ports entered the cylinder and 
faced it off. As the high-pressure valve 
was of the piston type this left a hole 
‘through which the steam formerly passed 
from the high-pressure cylinder to the 
low-pressure steam chest. A flange was 
secured over this hole by cap screws, and 
to this, by means of nipples and an ell, 
the throttle valve was attached, as shown 
in Fig. 1. 

Another condition prevailed which was 
unsatisfactory. The steam piping en- 
tered the engine room through an 8-inch 
header. From this header steam was 
taken out of the top through a 5-inch 
short nipple and ell, and then through 
about 4 feet of pipe running at a right 


angle to the header with a turned-up ell 


at the end; then through a short nipple 
and another ell with about 3 feet of pipe 
running parallel with the header, on the 


‘end of which was an ell turned down- 


ward and from which the pipe led down 
to the separator and throttle valve. This 
formed a large pocket where water could 
collect, both when the engine was shut 
down and when running light. When 
the engine was started or a sudden load 
came on, more water would come over 
than the separator could handle. I had 
this piping taken down and the order 
reversed, taking steam from the bottom 
of the header and leaving no point in 
which water could collect. What con- 
densation there was came gradually to 
the separator, where it was taken care of. 
The changed piping is shown in Fig. 2. 


Fic. 2. New ARRANGEMENT OF THE STEAM 
PIPING 


The engine was next~put together and 
started up. To the surprise of all, it ran 
so smoothly that standing 10 feet away 
one could not hear it run, not only with 
no load but with full load, when handling 
a 10 to 50 per cent. fluctuation without 
the attendant even knowing that there 
had been a change in the load. 

The engine exhausted from the bottom 
and immediately under the cylinder there 
was a valve to prevent the steam from 
backing up into the engine from the 
heating system when the engine was shut 
down. The pipe dropped about 20 inches 
into a trench and extended horizontally 
about 8 feet, and then turned up and 
went to the heating system through an 
oil separator and past the relief valve. 
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At the ell where the pipe turned up out 
of the trench there was placed a 34-inch 
bleeder valve. With the engine shut down 
and the valve under the cylinder closed, 
all of the pipe, including the drop from 
the engine, the horizontal pipe in the 
trench and the riser, about 30 feet in all, 
would fill with water and before starting 
up it was necessary to drain this pipe by 
opening the bleeder. All would go well 
until the water got down to the level with 
the top of the horizontal pipe, when a 
water hammer would start. In order to 
remedy this I removed the valve from 
under the cylinder and placed it in the 
vertical pipe at a convenient hight with 
a bleeder tapped in just above the valve 


Fic. 3. VALVE AND BLEEDER IN VERTICAL 
EXHAUuST PIPE 


to drain what water might coilect above 
this point. This is shown in Fig. 3. Since 
then I have had absolutely no water ham- 
mer. Before this change it was necessary 
to go over the engine every day, and a 
straight run of 34 hours was the longest 
the engine had ever been known to run 
without a stop for adjustment. Since 
then I have made runs of 60 hours and 
there was no reason why it could not have 
continued in service as there was nothing 
to be done before starting again. 
S. E. SHAFF. 
Iowa City, Ia. 


Steam Plant Installation Costs 


Published articles that would be of 
permanent value to engineers would be 
those dealing with the details of methods 
and materials used in installing engines, 
boilers and other power-plant apparatus. 
Also data regarding the prices paid per 
hour to erectors and other workmen, the 
time required and the material used for 
each separate piece of work. 

One engineer could give reliable data 
about an installation of water-tube or 
fire-tube boilers and another about in- 
stalling an engine, when they might not 
be in a position to give reliable cost data 
.on an entire plant. 
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Descriptions of power plants can be 
found in almost every issue of technical 
journals, but very little itemized install- 
ing-cost data can be found in any of 
them. 

The small amount of reliable informa- 
tion along this line makes it very diffi- 
cult for an engineer inexperienced in 
this class of work to give his employer 
satisfactory information as to the cost of 
installing apparatus of various kinds. 
The novices will generally underestimate 
the cost and the difficulties of doing good 
work. 

Of course, cost of material and labor 
vary in different sections of the country, 
but this matter could be adjusted to suit 
the conditions existing by the interested 
investigators. 

Supply costs should be complete to 
the smallest detail to be of real value. 

J. E. NOBLE. 
Toronto, Can. 


Throttling Governor Failure 


A rather queer failure of a throttling 
governor came to my notice lately, which 
may be of interest. 

The 4-inch governor was of the com- 
mon type without a safety attachment of 


‘any kind. One night it was necessary to 


screw the stem up several turns more 
than was usua! to make the engine carry 
the load and as shutting-down time ar- 
rived steam was cut off completely. 

When the governor was taken apart, 
the pin through the nut was found sheared 
off, the nut had unthreaded and the plug 
had dropped down. A new pin was put 
in place and everything went all right for 
two or three nights more when it was 
again necessary to screw the valve stem 
clear up. Of course, it was expected 
that the nut had again worked loose, but 
to the surprise of all hands everything 
was all right, and when the governor 
was put together the load was carried 
with the stem in the usual position for a 
while, but it soon had to be put up again. 
When in this position the engine sud- 
denly began to race and only the sprint- 
ing ability of the engineer on watch kept 
the flywheel in one piece. Next day the 
pipe line was examined for anything that 
might obstruct the passage of steam, but 
nothing could be found. 

The engine and governor had always 
been cold when looked into. One more 
try was made but something still held the 
steam back. As the engine stopped, I 
took hold of the governor flyballs and 
tried to spread them, but with a very 
slight movement the plug at the end of 
the stem struck hard against the pin 
which limits the downward travel. 

Here was the trouble sure enough, but 
as nothing could have made the stem 
longer the parts in the valve body must 
have shifted. Another look when every- 
thing was hot showed that the brass lin- 
ing was up about ™% inch above its 
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proper place. The valve body was of 
cast iron and the brass bushing had been 
pressed into it but no provision had been 
made to hold it in place. The difference 
in expansion between iron and brass al- 
lowed the bushing to drop down into its 
proper place as soon as it cooled off and 
as no one had never looked at it immedi- 
ately after stopping, the bushing had 
never been noticed out of place. A good 
strong pin now holds it where it belongs. 

My theory is that when first warming 
up the engine a slug of water or perhaps 
the steam would force it up before the 
expansion had tightened it. 

VERNE L. BALLOU. 


Shirley, Mass. 


The Human Element in the 
Power Plant 


Perhaps one could find a greater variety 
of opinions upon the subject of the 
human element in the power plant than 
any other; it may also be quite true that 
no two men can be handled in the same 
way, in consequence of which no set of 
rules can be applied in the handling and 
treatment of subordinates, whereby the 
most efficient results may be secured. 

It is quite true that experience is the 
best teacher; however, one may have a 
variety of experiences, covering a great 
number of years, and yet be utterly in- 
capable of securing results from his as- 
sistants, just because the subject. never 
received logical nor analytical considera- 
tion. 

Recently, a very successful chief éngi- 
neer of a large paper mill laughed when 
I mentioned this subject of handling men 
to him and said that it was something 
one could learn only by everyday experi- 
ence. Furthermore, he wanted to know 
if anybody expected to find out anything 
through a discussion in PowER upon such 
a subject. I replied that the space would 
not be given up to a worthless subject. 

His argument was that what might be 
a good line of procedure for one man 
would be ruinous for some other fellow 
to carry out. Furthermore, he was of the 
opinion that good judgment coupled with 
hard work and a good physique, together 
with plenty of push on the part of the 
subordinate, would go farther toward se- 
curing the best results than all the 
“dope” that could be devised or dug up 
in a century. 

Continuing, he said, “I would rather 
have one good man than three of the 
general run of men found in this ‘neck- 
of-the-woods’; really good men are hard 
to find, that is, men who will take a real, 
jive interest in the plant and work to the 
end that the very best service may be 
secured at the least possible cost. In 
return one should make it worth their 
while in a material way to do good work 
and not make it just a ‘thank you’ propo- 
sition. If a man can achieve results 
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where the other man did not, and per- 
haps could not, then he should receive 
a percentage of the saving made.” 

We both were of the opinion that if 
a man is energetic, possesses some initi- 
ative, is loyal to the chief and not afraid 
he may insubordinate himself too much, 
he is pretty sure to be a valuable man to 
his employer. On the other hand, if he 
is continually finding fault with the 
equipment and the management, and 
works along from day to day in a half- 
hearted manner, the concern and the 
chief would be much better off without 
him. Mcreover, any man who requires 
careful handling and becomes incensed 
upon the slightest pretext, will not help 
to form a strong organization, but may 
be the means of disrupting it. 

If a strong organization is desired, 
and success depends greatly upon the 
organization, there should be a sort of 
family feeling among the men, and every 
man should be a coworker with the chief, 
so that the plant may be run at the very 
highest degree of efficiency and economy. 
If there is a backbiter among the men, 
the sooner he is eliminated the better 
for all concerned. 

One point which I have invariably 
noticed is that the wage is not always 
the sole attraction in securing and re- 
taining valuable men. The candidate 
for a position asks such questions as, 
“How many hours will I be expected to 
put in per day, and will I be able to get 
a Sunday or two off out of each month? 
Would I be at all certain of my job, or 
might I expect to get the ‘can’ on the 
slightest provocation? What kind of a 
man is the chief; is he a grouch or is he 
one of those fellows that has no feeling 
for anybody but himself? If I show him 
what is in me, will he appreciate it and 
in time advance me when conditions per- 
mit ?” 

I have noticed that the “boys” ap- 
preciate little things in a really greater 
degree than they do the big things; for 
instance, after a hard day’s work and it 
is two or three hours until quitting time, 
and nothing very urgent remains to be 
done, telling them to wash up and go 
home is only one of the many ways 
whereby the services of loyal and valu- 
able men are not only retained but en- 
hanced as well. 

One more point, if the highest economy 
in firing aad the use of supplies is sought, 
the men should be informed of the cost 
of the particular articles which they 
handle. The fireman should know how 
much the coal costs per ton; how much 
it costs per day for coal; tests should 
be made and the results explained in a 
simple way, so that they may understand 
what inefficient management and reck- 
lessness cost the company. This is why 
the chief should receive a bonus, as he 
will continually be after the men in 
respect to economy, continually impress- 
ing upon them that their success as well 
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as his depends upon following out his 
methods and instructions. 
WEAVER. 
Middletown, O. 


Prevented Water Hammer 


Following is an account of how I beat 
a case of water hammer at a very small 
expense: 

I had only been in the plant a few 
days when I was startled to hear a loud 
bang in the cellar and, although I looked 
over everything carefully, I could not 
place the noise. 

On coming back to the engine room 
the boys gave me the laugh and said that 
it was the atmospheric valve pounding on 
the seat and that it often did that. 

I camped out in front of the vacuum 
gage and after an hour wait it let go 
again, but it did not affect the vacuum. 

During the wait I had figured up how 
much it would take to lift that 24-inch 
disk against 28 inches of vacuum and 
had decided that the trouble was else- 
where. 

The accompanying illustration shows 
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the exhaust piping from the turbine and 
that the under part of the casting going 
to the atmospheric exhaust projects far- 
ther than the top side, causing a small 
percentage of the condensation to drain 
back into the offset in the line to the at- 
mospheric valve, making a water seal 
on the wrong side. 

The valve leaked and the vacuum drew 
the hot steam from the auxiliaries on the 
exhaust line into the cold water; a water 
hammer was the result. 

I got an old galvanized hot-water boiler 
and piped it up, as shown, so that by 
leaving the top valve open and the other 
two closed the water came to the trap 
by gravity, and by closing the top valve 
and opening the others I could dump the 
trap into the hotwell. 

At the first opportunity I opened up 
the atmospheric valve and found both 
guide stems broken. It was repaired and 
the disk faced off and there has been no 
trouble since. I dump the trap every 
hour and get 10 or 12 barrels of good 
water every day and that helps here, 
where the water is bad. 


A. STEVENS. 


Renfrew, Penn. 
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Corroding Economizer Tubes 

I would like to ask if any reader has 
had trouble with corroding economizer 
tubes ? 

My economizer is placed between the 
boilers and chimney. The water is 
pumped through closed primary and 
auxiliary heaters and through the econ- 
omizer to the boilers. The water en- 
ters the economizer at from 170 to 200 
degrees Fahrenheit and leaves at a tem- 
perature of from 220 to 242 degrees Fah- 
renheit. 

It is opened up once a year and a tube 
scraper run through the tubes and the 
headers are cleaned out; a soft scale 
more than % inch thick is found and 
looks like oxide of iron. It is not like 
the scale in the boiler tube, but forms 
in bunches and ridges, much resembling 
barnacles. Under this deposit the tubes 
are wasting away and some of them are 
not more than half of their original thick- 
ness and many are giving out. 

The feed water is taken from the 
river and is considered good, it does not 
contain more than a trace of free car- 
benic acid and in the boilers it forms 
a slight scale that is quite hard. Soda ash 
and some kerosene are used. The econo- 
mizer has been in service eight years. 

If any engineers have had the same 
difficulty and found a remedy, I would 
like to know what it was. 

C. B. SMITH. 

South Framingham, Mass. 


Trouble with Refrigerating 
System 

There. is one source of trouble in a 
refrigerating system upon which I have 
never seen any comments. In a system 
where brine is used as a refrigerating 
medium and where air is passed over (or 
through) the cold brine, the hot vapors 
are carried from the rooms that are be- 
ing cooled to the brine tanks in which 
they are condensed. Thus the quantity 
of the brine is increased and its strength 
consequently reduced. The required 
density can be maintained only by re- 
moving the excess water by evaporation 
or by adding brine-making material. 

It is this evaporation that I would like 
to see discussed. In my plant there is 
an overflow pipe from the brine tanks to 
a concentrating tank in which there is 
a set of steam coils to evaporate the 
excess water. When the brine is boiled 
down it is pumped back to the brine tank. 
I have had considerable trouble with this 
concentrating tank and with the steam 
coils in it. Due to its nature the brine 
is severe on iron when the brine is 
at or near the boiling temperature. I 
have to renew the coils about every four 
months and the tank itself does not last 
over two years. I have experimented 
with different kinds of coils without great 
success. 

Stratford, Ont. 


W. G. WALTERS. 
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Connecting High Pressure 
Drips to Heating Mains 


I think that Victor Borm, in the Febru- 
ary 21 issue, in trying to criticize W. T. 
Meinzer on the subject of connecting 
high-pressure drips to the heating mains, 
does not realize that condensed steam 
under a high pressure contains more 
heat units than under a lower pressure. 
Mr. Borm says that if the high-pressure 
traps were made to perform their func- 
tion there would not have been very 
much heating done in the sewer. With 
Mr. Meinzer’s arrangement the drips from 
the high-pressure traps are discharged 
to a lower pressure, part of the drips re- 
evaporates and goes to the heating main 
and does work; the remainder goes to the 
return pipe. I think that this one point 
of economy is enough to justify the 
change made. 

If there is not economy in saving the 
drips, why do engine builders do so? 
For instance, take the arrangement of 
steam jacketing and receiver reheating 
pipes on a triple-expansion pumping en- 
gine. Various arrangements are used 
but the following is simple and typical: 
Steam from the main steam pipe near 
the engine passes to the high-pressure 
jacket at boiler pressure, then to coils 
in first receiver, then through a reducing 
valve to the intermediate jacket and out 
to coils in the second receiver, then to 
a trap and from the discharge of this 
trap to the low-pressure jacket. The 
condensation from the exhaust side of 
the high-pressure cylinder, first receiver 
and inlet side of the intermediate cylin- 
der goes to the low-pressure jacket, a 
valve being placed in the pipe so as to 
maintain the required jacket pressure. 
The outlet from the low-pressure jacket 
goes to a water seal in the basement of 
the building. The condensation from the 
working steam of the exhaust side of the 
intermediate cylinder, second receiver and 
inlet side of the low-pressure cylinder 
also goes to a water seal in the base- 
ment. 

An illustration of the saving made pos- 
sible by suitably employing high-pressure 
drips is that of a cross-compound con- 
densing engine which once came to my 
notice. When the engine was installed, a 
testing engineer was sent by the builders 
to prepare and conduct the acceptance 
test. After getting ready he made sev- 
eral preliminary tests. He experienced 
some difficulty in getting the engine to 
perform the duty required. Among the 
several changes which he made one af- 
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fected a high-pressure steam trap that 
removed the condensation from the coils 
in the receiver to the hotwell. Its dis- 
charge was connected into a pipe that 
drained the condensation of the working 
steam in the receiver to a trap. Part 
of the drips from the high-pressure trap 
reévaporated and did work in the low- 
pressure cylinder. The tester claimed 
that this change. caused a good gain in 


-the duty of the engine. 


Mr. Borm states that he wonders why 
Mr. Meinzer did not think of putting in 
a back-pressure valve. This would un- 
doubtedly have been more effective in 
preventing the back pressure from blow- 
ing the seal into the drip return; also, it 
would have been more simple. 

R. E. ENIGNE. 

Kansas City, Mo. 


Special High Pressure Valve 


I read with great interest the articles 
in recent issues of Power dealing with 
the danger to boilers and piping when 
opening a stop valve suddenly. As to 
the side from which steam should enter 


VALVE WITH INTERNAL ByPAss 


a valve, I fully agree that the steam 
should act on the bottom side of the 
valve; that is, the valve should close 
against the pressure. But with large 
valves and high pressures the opposite 
may sometimes be adopted with advan- 
tage. 

A bypass arrangement should be fit- 


ted to all high-pressure valves over 4 
inches in diameter to help when opening 
or closing the valve. Most engineers 
know that it is next to impossible to open 
a large parallel slide-type valve without 
using the bypass arrangement. 

A few years ago I worked with 
Richard Pohle, Limited, of Riga, in Rus- 
sia, when they were constructing the new 
electric-power station at Windau. All 
large valves, according to specification, 
were to have an arrangement for slow 
opening and be fitted with bypasses. 

We made a valve after the design 
shown in the accompanying figure. In 
this valve the pressure comes on the top 
of the disk. This arrangement was prefer- 
able. as we had experienced considerable 
difficulty in keeping large valves, closing 
against the pressure, from leaking when 
shut. 

What the total pressure against a valve 
disk really is, only few engineers know. 
In the case of a 10-inch valve under 
150 pounds pressure per square inch the 
total pressure would be upward of five 
tons. To keep the valve from leaking, the 
spindle must force the disk downward 
with at least six tons’ pressure. For the 
Windau power station we therefore pre- 
ferred to let the steam help to keep the 
valve tight. 

Referring to the figure, the spindle E 
has a collar B which acts as a bypass 
valve in the topmost part of the disk A. 
The lower part of the spindle passes 
through a guide D, cast as a part of 
disk A, and is fitted with a nut C which 
allows the spindle to be lifted 2 inches 
before acting on disk A. The slightest 
turn of the spindle will admit steam 
through the bypass B. 

A. WINpb. 

Penn, England. 


Action in Emergency 

The description of the engine wreck at 
the Boott mill, Lowell, Mass., reminds me 
of two experiences along the same line 
which I have had. 

The first took place in a five-story mill 
with a 2000-horsepower engine. Owing to 
the distance of sections of the mill from 
the engine room, the manager decided to 
have the mill wired and to have push 
buttons located in every room. Then, in 
the event of an accident, an overseer 
could ring the emergency bell in the en- 
gine room as a signal to shut down. 

As first arranged, the push buttons 
were fastened to the walls without cover 
or notice relative to their use. One fore- 
noon, about a month after the system 
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was installed, the bell rang and before I 
had the throttle valve half closed the 
bell rang again. When the machinery 
began to slow down, the superintendent, 
the master mechanic and some of the 
overseers came to inquire where the 
trouble was. Not having an indicator on 
the line wire I could not say from which 
room the alarm came. 

After the officials had investigated and 
found no cause for the alarm being rung 
in, the order was given to go ahead. In 
about half an hour the superintendent 
came back and said, “Who authorized 
you to stop the engine when that bell 
rings?” I replied that no one, in just so 
many words, but that I had been con- 
sulted in regard to its location, had 
helped to install the system and I took it 
as generally understood that I was to 
shut down when signaled. “Well,” he 
growled, “hereafter when that bell rings 
don’t stop the engine until you get word 
from me or the master mechanic.” 

I had thought him a lightweight and 
that superficial remark confirmed my 
opinion—the absurdity of such an order! 
There were three large mills and both 
superintendent and master mechanic 
were liable to be anywhere about the 
works, therefore, often difficult to find. 
But, fortunately for me at least, the man- 
ager had an automatic engine stop and 
speed limit installed to be operated 
through the system of wires already in 
use. 

In another plant I worked under a very 
different type of superintendent. The en- 
gine was a compound, size 24 and 44 by 
72-inch Corliss and ran at 62 revolu- 
tions per minute. This engine was not 
fitted with safety cams to prevent the en- 
gagement of the steam-valve latches 
when the governor is at the lowest point. 
On account of its hight the starting valve 
had to be operated while standing on a 
step ladder, always kept there for the 
purpose. 

One day, while working at the bench, 
I heard the engine speed up, and look- 
ing around I saw the governor had stop- 
ped, which startled me so that I thought 
of a number of things in a very short 
time. My first impulse was to mount the 
step ladder and shut the starting valve, 
but the accelerating speed of the connect- 
ing rods convinced me that the process 
would be altogether too slow, so I 
jumped down to unhook the wristplate. 
At that instant, however, I realized that 
the consequences of instantly arresting 
the valve motion at an unknown point 
in the stroke might be disastrous. So, I 
grabbed a lever connected with the gover- 
nor and raised the balls to their highest 
point; this prevented the valve latches 
from hooking on. I held them in that po- 
sition until the engine had nearly stop- 
ped, then I released the lever, ran up 
the step ladder and shut the starting 
valve. 

In a moment the superintendent came 
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in and with the help of a machinist and 
an electrician we straightened out the 
tangle and had the engine going after a 
few minutes. This superintendent, in- 
stead of trying to browbeat me for the 
slight shutdown throughout the mill, com- 
plimented me on my quick action in pre- 
venting what might have been a very 
serious accident. 


Clinton, Mass. J. W. PARKER. 


Piston Rings 


In the March 7 issue is a contribution 
on piston rings by Lloyd V. Beets in 
which lap-joint and diagonally cut piston 
rings are criticized. The criticism is well 
taken. An improvement which I have 
found to be satisfactory is shown in the 
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ARRANGEMENT FOR PREVENTING LEAKAGE 


accompanying figure. Care must be taken 
with thin rings to use tap screws of 
proper proportion. 
Georce H. HANDLEY. 
Newburgh, N. Y. 


Neglecting Opportunities 

The editorial in the March 14 issue 
entitled, “Neglecting Opportunities,” cer- 
tainly is worthy of considerable notice 
and serves as food for thought on the 
part of a majority of the men who are 
operating isolated plants. 

The assertion that certain men are con- 
tented to let a piece of apparatus run in 
any condition is only too true and, as 
a rule, they will not put it in proper con- 
dition unless compelled to. 

In regard to getting after a repair job 
as soon as possible, such men often do 
put it off until Sunday, and frequently 
it happens that the apparatus gives out 
before that day comes, resulting in a 
shutdown which at times proves very ex- 
pensive. 

As far as thinking that you may make 
a thing worse instead of better is con- 
cerned, a man who thinks this way, as a 
rule, generally does make them worse 
when he gets at them; the only way to 
do a good job, so far as I know, is to 
determine to do it and then go ahead. 

A great many men do poor work sim- 
ply because a. job is distasteful fo them 
and in their eagerness to get it off their 
hands do it in any old way as long as it 
will stand up until they leave the job. 

Any man who will allow a number of 
tubes or nipples to leak in a boiler is 
indeed a poor business man for, as the 
editorial states, he could make them tight 
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in a very short time if he would only 
get at it. 

With reference to leaky and improp- 
erly set engine and pump valves, I ven- 
ture to say that if engineers generally 
would formulate a plan to examine and 
test the smaller apparatus intrusted to 
their care, a good deal of power-plant 
loss would be done away with and the 
central station would have less to do. 

H. H. Bur.ey. 

Brooklyn, N. Y. 


On Assisting the Inspector 


It is a remarkable fact that those men 
who by training, experience and general 
knowledge are best qualified to judge 
every condition affecting the plants under 
their charge are the very ones who afford 
every possible aid to a boiler inspector, 
while those whose conceptions are of 
the very crudest concerning the proper 
maintenance and operation of the ma- 
chinery in their keeping view the ser- 
vice of inspection and supervision with 
everything from good natured indiffer- 
ence to open hostility. 


The same conditions seem to obtain 
among owners. Let any movement be 
started toward a provision for more rigid 
supervision of boilers and a great hue 
and cry goes forth. Many a costly object 
lesson is required and perhaps many 
lives sacrificed before opposition is suffi- 
ciently removed to allow a betterment of 
conditions. 


I am a boiler inspector and, operating 
as I do in a field where absolutely no 
form of regulation is provided by statute, 
I am often brought face to face with 
conditions of ignorance and indifference 
that are absolutely appalling. Time and 
again have I known of the inspection ser- 
vice being refused because of the safety 
limitations imposed, even when conces- 
sions beyond what good engineering prac- 
tice would dictate had been granted. In 
one instance, perhaps the most cold 
blooded that has come to my notice, I 
was severely upbraided by an owner 
whose partner had made application for 
inspection, when I told the engineer of 
the dangerous condition of a boiler he 
was operating. The boiler was twelve 
years old, designed for 125 pounds pres- 
sure and was at that time carrying 190 
pounds. I do not doubt that my judg- 
ment was a matter of considerable de- 
rision, for I was informed that other 
boilers of the same type had carried’ 
over 200 pounds and still held together. I 
did not dare attempt to explain safety 
factors for fear that anything below the 
ultimate strength would be considered 
all right. 

Between the inspectors and many so 
called engineers it is a constant source 
of friction to find safety valves screwed 
down to points where release of all the 
steam generated is impossible, to find 
the gage hands set back and other arti- 
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fices intended to deceive. I will say 
that this practice is most common on 
the boilers used for logging purposes and 
where few engineers as we understand 
the term are found. It is a matter of 
real pleasure to find one of the three 
gage cocks on these rigs in working 
order, while for all of them to be in 
order should make the engineer almost 
deserving of honorable mention. 


There is one thing, however, to be 
brought to the attention of a great many 
engineers, men are really skilled 
good men, men who are making real suc- 
cesses at their vocation, and that is the 
conditions under which an inspector is 
required to work. In many of the plants 
the boilers are not or for some reason 
cannot be sufficiently cooled and the heat 
is terrific. More than a passing glance 
at the various portions is beyond human 
endurance. Even at that, there is little 
that the inspector misses but a little less 
onerous conditions would add to his effi- 
ciency. 

Then, there is that matter of cleaning 
the parts sufficiently. How much less 
effective must an inspection be and how 
much it adds to the disagreeable part 
of the work, to dig out the buried blow- 
off pipes, to crawl around in a foot or 
two of soot and ashes to look over with 
minute care several thousand feet of 
tubes and a number of drums and head- 
ers. It is little wonder that cases of 
incipient failure and the progress of cor- 
rosion and attendant evils escape the 
notice of one working under such handi- 
caps. 

The more frequent use of the hydro- 
static test has been suggested as one 
means of reducing the number of dis- 
astrous failures. Yet, there is a ques- 
tion as to whether the strain so set up 
at the time of such a test, commonly 50 
per cent. in excess of the working pres- 
sure, might not cause incipient failure 
not discernible at the time, especially in 
the case of buried and covered drums and 
the seams of horizontal tubular boilers. 
Little uneasiness need be felt regarding 
those boilers which are free of access 
and whose parts can be well examined, 
even if subjected to the visual test only. 

Perhaps the best and safest plan to 
pursue is to adopt some such rule as that 
in force in the State of Massachusetts, 
fixing a factor applicable to the age of 
the boiler, for the fact that the material 
undergoes a change is very apparent from 
the manner in which the metal of an 
old boiler works when attempts to use 
it for other purposes are made, and one 
is often led to wonder that it lasted as 
long as it did when the crumbly, brittle 
and nonfibrous nature is noted. 

Unfortunately, instead of thus reduc- 
ing the burden upon a boiler whose age 
should be respected, even if not respect- 
able, the common practice is to add more 
pressure as the business grows, then to 
place in the battery boilers of newer, 


.POWER 


later type and let the old well tried 
servant continue to carry the limit. How 
many plants are found with such units 
in them, where the pressure is limited 
only by the original design of the oldest 
boiler in the plant. No comment is nec- 
essary on this practice, yet owners and, 
in many cases, operators, would have to 
be shown signs of actual distress before 
Giscarding them. 


At most, upon finding undesirable con- 
ditions, the inspector can only recom- 
mend the cancelation of the insurance. 
At that, his influence often ends. This 
fact is frequently taken advantage of by 
both owners and operators. To overcome 
the handicap imposed by these conditions, 
the inspector is required to be more or 
less of a diplomat. He must accom- 
plish by other means than the absolute 
authority of Federal and State officials, 
the safeguarding of the lives and prop- 
erty of those most concerned and at the 
same time maintain pleasant business re- 
lations between his employers and their 
clients. Considerable judgment and de- 
cision are necessary to require immediate 
action in place of promises and to refuse 
to accept faulty arrangement even if im- 
miment danger cannot be pointed out. 

Certainly a little thought along the 
foregoing lines will make it easily ap- 
parent to any engineer in what manner 
he may for his own part help to make 
the work of an inspector a still greater 
medium of safety. With the proper co- 
operation and influence of the engineer, 
the present appalling list of disasters 
can be reduced to the minimum. 

Horace HANKS. 

Portland, Ore. 


Burning Lignite 


Referring to Mr. Bergman’s letter 
under the above in the March 7 issue, I 
wish to say that I have been burning 
North Dakota lignite for about eight 
years and have obtained higher efficiency 
from boilers and grates with lignite than 
with any other soft coal. This is due 
no doubt to its cleanness; it forms no 
soot on the tubes during an 8- or 10- 
hour test and such a test can be run 
without making a general fire cleaning. 
This may not be true, however, of all the 
Dakota lignites. The Wilton coal is con- 
sidered to be of the best grade. It has 
a heat value of about 7000 B.t.u. per 
pound, contains from 5 to 6 per cent. 
ash and from 35 to 40 per cent. moisture. 


Mr. Bergman states that he evaporated 
four pounds of water per pound of coal, 
which contained 6029 B.t.u., and se- 
cured an efficiency of 68 per cent., which 
I consider to be a very good showing. 


Lignite burns much like wood and does 
not require much air. . As a general 
thing too much air is admitted and the 
heat is carried through the boiler and 
lost up the stack. It has been truly said 
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that in order to generate steam there 
are only two steps required: First, pro- 
duce the heat, and, second, transfer the 
heat to the water in the boiler. I have 
made many tests with lignite and under 
favorable conditions have evaporated 4.86 
founds of water per pound of fuel, con- 
taining 35 per cent. of moisture, 5.92 per 
cent. of ash and 6591 B.t.u. This is 
equal to evaporating 8.80 pounds of 
water into steam from and at 212 degrees 
Fahrenheit per pound of combustible, 
and shows an efficiency of 76.98 per cent. 


Engineers employed by the Govern- 
ment have made tests with North Dakota 
lignite and from the reports of such 
tests that I have seen no such efficiency 
was obtained. No doubt the poor re- 
sults were due to the fact that those who 
were in charge had not learned how to 
burn North Dakota lignite. Many have 
turned down lignite for the same reason, 
but some day the large fields of lignite 
will be of great value to the people of 
the United States. I regret to see the 
Government use coal from Pennsylvania 
and Ohio for its buildings in this State. 

C. P. LARSEN. 


Bismarck, N. D. 


Smoke Abatement 


In the March 21 issue, I notice that 
Waldo Weaver makes some criticism of 
my letter in the January 3 number on 
the smoke problem. 


It may be true, as he says, that it re- 
quires a good man to use the coking 
method of firing; but so far as my ex- 
perience goes, it requires a man with no 
more physical capacity than the other 
methods and gives far better results as 
regards economy and smoke. As far as 
keeping steam is concerned, none of the 
plants where this method is used, to my 
knowledge, has had any difficulty in pro- 
ducing all the steam it required. In fact, 
these plants have been keeping up the 
pressure with one less boiler than was 
formerly used, mainly due to the in- 
creased economy resulting from this 
method of firing, since through this meth- 
od all of the volatile matter which 
formerly went up the stack in smoke is 
now consumed, resulting in a consider- 
able increase in evaporation per pound 
of coal or, for the same steaming capa- 
city, a considerable reduction in the 
amount of coal fired. When it comes to 
forcing a boiler beyond its normal capa- 
city, no method of firing can be used 
which will result in smokeless combus- 
tion. If one fires frequently with a thin 
layer of fresh coal all over the fire, a 
very considerable amount of volatile mat- 
ter is driven off in smoke and is uncon- 
sumed. This is never economical, nor is 
it preventing smoke. 

The question of which method to in- 
dorse is a question of which is the most 
satisfactory from the smoke-prevention 
standpoint and economy. The fact that 
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the spreading method is used far more 
frequently than the coking method is due 
to its being easier, not necessarily more 
economical. 

I quite agree with Mr. Weaver that the 
bonus system of payment is well worth 
considering. 

HENRY D. JACKSON. 

Boston, Mass. 


The Benefit of Organization 


Mr. Levy hits the nail on the head in 
the February 28 issue when he says in 
his letter under, “Engineer or Laborer”: 
“There is no mistaking the fact that the 
engineers of this country must organize. 
Not only engineers but every man en- 
gaged in the generation and transmission 
of power should be a member of one 
organization.” The engineers and firemen 
of this city have just formed an organiza- 
tion such as he mentions, called the 
Brotherhood of Power Workers, com- 
posed of engineers, firemen, oilers and 
o.her power-plant workers. The con- 
solidation of all power workers into one 
organization has proved a good move and 
the engineers, firemen and others can 
readily see that it is to their advantage 
to pull together. 


According to a circular being dis- 
tributed, there is nothing in the rules or 
by-laws of this organization that the 
most timid and conservative need object 
to. I quote a few lines from the cir- 
cular: 

“This organization does not demand a 
uniform wage for its members as condi- 
tions differ in every plant. It does not 
demand recognition of the brotherhood 
or the signing of agreements; neither 
does it ask that none but members of the 
brotherhood be employed in any par- 
ticular plant. It has eliminated every- 
thing that would cause needless friction 
between its members and their employers. 
The brotherhood has a labor bureau for 
the benefit of unemployed members, al- 
so a system of education on trade lines 
that will raise the efficiency of the mem- 
bership. License legislation and en- 
forcement of the present law will be fol- 
lowed up. It will pay a sick and accident 
benefit of S5 per week and at the death 
of a member his beneficiary will receive 
$1 for each member in good standing. 
To raise the efficiency of power work- 
ers, to secure the results due a higher 
efficiency and to esta>dlish an insurance 
department that will bury the dead and 
care for the sick and disabled members, 
is the work cut out for this organization.” 

It will be seen from the foregoing that 
possible causes for friction are removed, 
such as the demand for “closed shop,” 
etc: The organization is not affiliated 
with any labor union (though it is not 
opposed to unions) and has provided for 
fine or expulsion of any member who 
takes the position of any organized 
worker trying to better his condition. The 
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brotherhood has received inquiries from 
many of the surrounding cities and towns 
asking for information. It is said that 
steps will soon be taken to organize this 
section of the State. 
C. C. Harris. 
Springfield, Mass. 


Pumpless Condenser 


I read with interest Mr. Fryant’s arti- 
cle in the March 7 number concerning 
a pumpless condenser. Here in the cop- 
per country there are several such con- 
densers. In the plant where I am engi- 
neer there are two; only one of these is 
ever in use at one time. The exhaust 
of three engines is received by the con- 
denser a part of the time. 

The condenser is about 75 feet above 
the engine-room floor and there is about 
50 feet of horizontal exhaust pipe before 
the rise to the condenser begins. Water 
comes to the condenser under a pres- 
sure of about 40 pounds. The reason 
why the condensers are so high above 
the engines is because the discharge 
water is used for cooling the jackets of 
a blast furnace which is considerably 
taller than the power house. 

W. Barr. 

Hancock, Mich. 


Grouting Bedplates 


I take exception to that part of Mr. 
Knowlton’s article in the March 14 issue 
which deals with the wedging and grout- 
ing of engine bedplates. First, he states 
that when using concrete foundations the 
bottom of the bedplate cannot be planed. 
But, what is the use? Seeing that the 
bedplate and cylinder have to be leveled 
and alined, and there is to be at least 
1% inches of grout put under the bed- 
plate, it is a useless expenditure of time 
and money to plane the bedplate. Fur- 
ther, the grout will not take as strong 
a hold on a machined surface as it will 
on a rough one. 

If the grout is properly placed it does 
not make any difference whether a rib 
is 4 or 6 inches wide as far as the pre- 
vention of end motion is concerned. 
Nor is it necessary to have machined 
wedges with which to level up an engine 
bedplate as he states. The practice of 
two of the largest engine builders in 
America bears me out in this. The usual 
supply of packing plates and wedges fur- 
nished to their road men is made from 
ordinary bar steel and consists of plates 
of assorted thicknesses, such as %, Y% 
and 5 inch and 2 or 2% inches wide by 
about 5 inches long. The wedges are 
made of the same material, but drawn 
to an edge of about 1/16 inch. As these 
wedges and plates are usually pulled 
from under the castings by the’ erecting 
men before leaving the job and either 
left on the premises or thrown away, it 
will be seen that it is not good economy 
to furnish very expensive material. 
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Assuming that the foundations are 
built of concrete (in modern practice this 
material is used almost exclusively) if 
the upper surface of the foundations is 
smooth, it should be roughed up, with 
either a diamond-point chisel and sledge 
or a pick, and then thoroughly cleaned 
of all fragments and dust. After placing 
the bedplates and cylinders and raising 
them to and leveling them at the proper 
hight the surface of the foundations 
should be thoroughly wetted with clean 
water. 


Should pockets or spaces between ribs 
in the interior of the casting not be 
provided with vent holes, short pieces 
of 4- or %-inch pipe can be bent into 
a U-shape and inserted in each pocket 
or between the ribs that have no core 
holes cast in them. The pipes should be 
stood in a vertical position, so that the 
upper ends will be at least 6 inches above 
the surface of the foundation. A dam 
built of boards or other material can 
then be built around the engine at a 
distance of 4 inches from the edge of 
the casting. The dam can be made prac- 
tically water tight by placing ordinary 
sand against the outside. Grout can 
now be mixed in a box made for the pur- 
pose. The proportions should be one 
part of sand and one of cement. Water 
should be added until the mixture is of 
the consistency of good thick paint. It 
may then be bailed out of the box and 
poured under the casting until it reaches 
a hight of at least 4 or 5 inches above 
the bottom of the castings. 


After a lapse of 48 to 60 hours the 
grout will be found to be hard enough to 
require a hammer and chisel in cutting 
away all of the surplus material extend- 
ing outside the bedplate. 


The purpose of the U-tubes is to al- 
low the escape of any air that might 
otherwise be trapped when the grout was 
poured. The trapped air might prevent 
the grout from flowing under the cast- 
ing evenly if there were no means pro- 
vided for the escape of the air. 


After the grout beyond the edge of 
the casting has been trimmed off, the 
job is completed and the engine about 
ready to start. The wedges can be with- 
drawn and the U-tubes cut off with a 
hammer and chisel at the face of the 
bedplate. It is a safe plan to remove 
the wedges as this will eliminate 
any tendency of the engine to move. It 
is a well known fact that two metal 
bodies move more easily on each other 
than metal resting on some _ other 
material such as concrete. If the sur- 
face of the foundation has been prop- 
erly prepared so that the grout can form 
a good bond to the foundation, there 
need be no fear of the engine mov- 
ing, even if anchor bolts should become 
loose. 

JOHN F. NAGLE. 


Pittsburg, Penn. 
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Inquiries 


(General 


Loss of Steam Through Nozzle 


What would be the loss in horsepower 
per hour through a nozzle if the circular 
opening at the end is 11/64 inch in 
diameter, blowing into the atmosphere 
with 110 pounds boiler pressure ? 

R. A. H. 

The opening at the end of a short, 
smooth converging nozzle may in this 
case be regarded as an orifice from which 
the steam will issue at a velocity closely 
approximating 900 feet per second. The 
area of a circular orifice 11/64 inch in 
diameter is 0.0232 square inch, and at a 
velocity of 900 feet per second there will 
be discharged 

0.0232 X __ 
= 0.145 cubic feet 
One cubic foot of steam at 110 pounds 
gage pressure weighs 0.2791 pound and 
the discharge per hour will be 
0.145 0.2791 3600 = 145.65 
pounds per hour 
Calling a boiler horsepower the evapora- 
tion of 30 pounds of water per hour, 
the horsepower required to supply the 
steam blowing through an 11/64-inch 
nozzle at 110 pounds pressure will be 
4555 = 4.855 horsepower 
Using Napier’s formula 
70 
for the flow of steam from an orifice, in 
which 
‘W= Pounds of steam discharged 
per second, 
A = Area of orifice, square inches, 
-P = Absolute pressure, pounds per 
square inch, 
the flow would amount to 
es = 0.041 pound 


and 
0.041 3600 = 147.6 pounds per hour 
4-92 horsepower 
Waterproof Belt Dressing and 
Cement 


Please give me formulas for water- 
proof belt dressing and waterproof belt 
cement. 


W.N. K. 
Gutta percha dissolved in enough bi- 
sulphide of carbon to make a liquid of 
the consistency of molasses makes a 
reliable waterproof belt cement. 


Questions are 
not answered unless 
accompanied by the 
name and address of the 
inquirer. This page 1s 
for you when stuck- 


use it 


Neatsfoot oil containing 10 per cent. 
of dissolved beeswax makes a dressing 
which preserves the leather and makes 
it somewhat repellent of moisture. A 
repellent quality can be imparted to the 
leather during the tanning process by the 
use of bichromate of potash. 


Single Valve Engine 

What is meant by the term single- 

valve engine ? 
Ss. E. 

A single-valve engine is one in which 
one valve controls. the admission, dis- 
tribution and exhaust of steam for both 
ends of the cylinder. 


Point of Cutoff 


If the travel and lap of a plain slide 
valve are given, how can the point of cut- 
off be found ? 


On the line A B draw a semicircle with 
a radius equal to one-half the valve 


A B 
Power 
FINDING POINT OF CUTOFF 


travel. From the same center draw an- 
other with a radius equal to lap of the 
valve and at the intersection of the valve- 
travel semicircle and the line AB a cir- 
cle with a radius equal to the lead of 
the valve. Then where the tangent line 
C D cuts the outer semicircle will be the 
point in the path of the crank pin where 
the cutoff will take place. 


Protection for Cotton Hose 
What preparation can I use on the out- 
side of cotton fire hose to prevent de- 
cay? 
<. P. 


None at all. Keep it perfectly dry and 
free from dust that may collect and 
hold moisture. 


Motor Operation on Circuit of 
Higher Voltage 


Can a 110-volt motor be operated on a 
220-volt circuit without injuring it? If 
so, how? 


L. S. 


Yes; by connecting it in series with a 
resistance the number of ohms of which 
is equal to 110 ~ motor current. It must 
be operated at constant load; if the load 
is reduced the motor speed will increase, 
and vice versa. 


Alternating-current Phase 
Relations 


Is the working or power component of 
an alternating current in phase with the 
wattless current or with the impressed 
e.m.f. ? 


F. W. G. 


It is in phase with the impressed e.m.f. 
Two different components of anything 
cannot coincide; if they did there would 
not be two of them. 


Steam Consumption and Power 
Factor 


If the power factor of the load on an 
alternator is 80 per cent., will the engine 
driving the alternator take more steam 
or less than it would with 100 per cent. 
power factor, the true power being the 
same in both cases? 

C. W. N. 


Slightly more steam, due to the fact 
that the armature losses are greater with 
the lower power factor. For the same 
true power and terminal e.m.f., the arma- 
ture current will be 25 per cent. greater 
at 80 per cent. power factor than at 100 
per cent. The difference in total driving 
power required, however, is very small, 
because the increase is 25 per cent. of 
a small percentage of the net output. 


Gas Engine Power and Cylin- 
der Temperature 

Does the power of a gas engine in- 
crease with an increase in the cylinder 
temperature ? 

F. &. V. 

Not necessarily. When it does, the in- 
crease is not great enough to justify 
running the engine over-hot. 
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Merit and Bonus System 
Combined 


In a special message to Congress, 
President Taft transmitted the twenty- 
seventh annual report cf the Civil Service 
Commission. The report shows that the 
commission is in favor of the merit sys- 
tem, because it is indispensable to econ- 
omy and efficiency in governmental af- 
fairs. 

The commission urges legislation look- 
ing to increased efficiency in the service, 
especially a_ reclassification of salaries 
in accordance with the work performed, 
with enough grades to insure frequent 
promotion. 

Although the merit system will work 
to the advantage of large corporations 
and those employed by them, and also 
to the benefit of power-plant owners, it 
is not so attractive to engineers and fire- 
men employed by them. 

It would seem that a combination of 
merit and bonus systems would work 
well in the power plant. If this kind of 
a system were adopted, it would not 
mean that the man who did good work 
would occupy the best position, but that 
the man who did good work and operated 
his shift more efficiently than the other 
man would be the favored one. 

For instance, a power plant is operated 
with three shifts of men. On each shift 
there is an engineer, an assistant engi- 
neer, two oilers and four firemen. The 
men on each shift draw the same pay 
and use the same amount of supplies 
and fuel. In fact, one costs the company 
as much money as the other. 

The engineer of one shift, however, 
begins to take an interest in cheaper 
operation. He has a talk with the chief 
engineer who agrees to give the men a 
certain percentage of the money they can 
save the company by being more careful 
in the use of supplies and in the con- 
sumption of fuel. The men on the shift 
are notified and every avenue of needless 
waste is closed. There can be no doubt 
but that this shift will make a better 
showing than the other two shifts in the 
cost of delivering electrical energy to the 
switchboard. 

And it is not far to look for the rea- 
son. The men of one shift have been 
working for additional pay; the men of 


the other two shifts have simply been. 


working to earn their weekly wage. Let 
them know that the men of one shift have 
been drawing a bonus of a dollar or more 


per week, because they used a little extra 
precaution in doing their work, and a 
protest will be made because they also 
have not been given an opportunity to 
make extra money. In one case the men 
were merely holding their jobs and fir- 
ing coal; in the second case they shoveled 
coal with intelligence and were paid ac- 
cording to their ability to save. 

Not glory nor a burning desire to 
save the company money prompts a fire- 
man to save coal, or an engineer to pre- 
vent needless loss of steam because of 
leaky valves, the incentive is the dollar. 
Hang one up and men will struggle to 
reach it. Tell them it is theirs if they 
earn it, and they will fight for it. Tell 
them that a percentage for every dollar 
saved over existing operating conditions 
in the power plant will be theirs, and a 
saving will be made in the operating ex- 
penses of the plant. 

A bonus to the men rather than a check 
to the coal dealer for an amount sev- 
eral times in excess of their increase 
looks like a profitable investment. Try it 
out and see. 


Low Pressure Turbines with 
Gas Engines 


In a gas engine having an efficiency 
of thirty per cent., seventy per cent. of 
the heat furnished to the engine, minus 
the small amount lost by radiation, is 
voided in the jacket water and the ex- 
haust. The jacket water may be de- 
livered at a temperature approaching that 
at which water will boil at atmospheric 
pressure. The exhaust gases leave at 
temperatures upward of a thousand de- 
grees. The jacket water, if placed in 
a vacuum, would, without further heat- 
ing, give off considerable steam which 
might be used in a low-pressure turbine, 
and the gases could be used in a boiler 
which would furnish steam at a higher 
pressure. The two could be used in a 
mixed-flow turbine, or the jacket water 
could be used as the boiler feed and all 
the steam sent to the turbine at the 
higher pressure. 

The hot gas as it comes from the 
producer has, by reason of its high tem- 
perature, considerable potentiality for 
steam making, but this is largely ab- 
sorbed by the boiler or vaporizer which 
makes steam for the producer itself, and 
any attempt to take low-pressure steam 
off from the hot water coming from the 
wet scrubber would probably involve 
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trouble from carrying impurities into the 
turbine. 

The possibilities of the subject are dis- 
cussed in an article by Edwin D. Drey- 
fus in this issue, and it is suggested that 
by a system of thermal storage the heat 
voided by gas engines when running 
upon light and normal loads may be ac- 
cumulated and used in a turbine to help 
over the peak. 


The Scrap Habit 


A noted English engineer on being 
asked what single feature of American 
shops most impressed him, replied: “The 
scrap heap.” It is undoubtedly one char- 
acteristic of American practice to discard 
machinery as soon as it becomes out of 


date or inefficient, without much regard | 


to its physical condition. The English- 
man is economical of material and less 
so of labor. Here it is the labor that 
counts and, until recently, material has 
received scant courtesy. 

It is not, however, of this phase that 
we wish to speak, but of individual econ- 
omies, of private scrap heaps. 

The corporation may scrap valuable 
machinery and the superintendent in his 
official capacity may approve of it, but 
the individual in his private life still re- 
tains traits of frugality and economy 
which have come down to him from his 
Puritan ancestry. When a man is living 
in a log cabin in the wilderness, he 
naturally saves every scrap of leather, 
every bit of iron, for he does not know 
when or where he may get others; and in 
the old-fashioned country villages with 
every man his own tinker, similar customs 
prevailed. 

A recent issue of one of the standard 
magazines contains an article in which a 
well-to-do business man is represented as 
jumping from his carriage to pick up a 
new brick by the wayside and as saying 
that he gets enough bricks in this way to 
save a large part of the expense of re- 
pairs about his premises. He further- 
more intimates that even if he has no use 
for the brick, he hates to see good ma- 
terial wasted. None but a rich man, whose 
time has ceased to have a market value, 
can afford to get his brick in this way. 
No, this is not economy, it is just the old 
Puritan habit of collecting and saving 
everything in one’s path, whether useful 
or useless, a miser’s instinct. The man 
just mentioned might, with as good rea- 
sons, have extended his drive to the rail- 
road. yards and picked up fragments of 
coal, thereby reducing the heating bill 
at his residence. 

One who is constantly picking up 
scraps of leather, brass and iron, old 
hinges, bolts, nuts or pieces of pipe, 
usually has his labor for his pains. The 
stuff is never used and gradually ac- 
cumulates in the attic or cellar, on the 
bench or under it until the would-be 
owner gets desperate and throws it all 
away. The argument used to be: “Save 
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it, for you never know when you may 
want to use it.” The argument should 
be: “If you never know when you may 
want to use it, don’t save it.” 

There is a reasonable excuse at the 
house for saving twine and wrapping 
paper, for experience has taught that 
there is always use for them. In the 
engine room, nuts and bolts, pipe fittings 
and pieces of brass or leather may have 
future value. If saved, each should have 
its pigeon-hole or compartment, where it 
can be found when wanted. 

A miscellaneous collection of junk, 
such as is found in some engine rooms, 
is wasteful rather than economical and 
should be disposed of to Tony or Isaac 
for what he will give. 

Experience is a good teacher in this 
matter; in each particular vocation—the 
man-at-home, the superintendent or the 
engineer, has learned by experience that 
certain things are in demand and always 
find use; such things can well be saved. 

Shall I keep this stove bolt and nut? 
Yes, I do use one occasionally and it may 
save a trip to the store. 

Shall I keep this cast-iron bracket? I 
never did have a use for one and I do not 
know that I ever shall. No, better throw 
it away than to litter up your bench or 
floor “on suspicion.” 

The writer speaks feelingly on this 
subject for he has had the habit in its 
worst form. Repeated cleanings of attics 
and sheds and boxes and barrels have 
finally convinced him that much scrap 
means weariness and vexation of spirit 
and he has reformed. He does not pick 
up pins or bent nails or bricks; he passes 
by on the other side and leaves them to 
the Good Samaritan who has a carriage 
with which to haul them home. 

The rusty hinge and the old bolt have 
no further attractions. He does not even 
save a piece of string unless he sees in 
the immediate future a use for that par- 
ticular kind of string. He has more time 
available, he enjoys walks abroad and 
has no longer the terrifying prospect of 
an attic or a cellar crowded and dis- 
figured with miscellaneous junk. 


Apparent Efficiency 


Just now we are hearing a lot about 
efficiency; the salesmen have taken it up 
as their slogan and even the daily news- 
papers have begun preaching it, since 
the recent claim of a certain Bostonian 
to the effect that he could save the rail- 
roads of this country a million dollars a 
day by introducing more efficient meth- 
ods. Ostensibly, efficiency is the goal to 
be aimed at in all fields of activity, 
whether railroading, power generation or 
purely commercial enterprises, but in 
every case the meaning of the term “effi- 
ciency” in its broadest sense—the rela- 


‘tion of useful result to effort—should be 


kept in mind. Too often only one phase 
of the problem is considered and “ap- 
parent” efficiency is attained at a sacri- 
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fice in economy. This is illustrated more 
particularly in the generation of power 
where the installation of a certain piece 
of apparatus may effect a saving of three 
or four per cent. in energy between the 
grates and the switchboard; yet its first 
cost and the cost of maintenance may 
more than offset the saving in energy. 

It has been estimated that, excluding 
special cases, the cost of power in a 
manufacturing establishment amounts to 
from two to four per cent. of the cost of 
producing the manufactured article. 
Hence a piece of apparatus effecting a 
saving of three per cent. in the produc- 
tion of power would save only twelve- 
hundredths of one per cent. on the cost 
of manufacture, which slight gain might 
not warrant the extra investment. It is 
always well in such cases to carefully 
consider economy as well as efficiency 
before passing snap judgment. 


It is a good thing to know that a steam 
line is thoroughly drained. Water has a 
habit of smashing things if, while travel- 
ing at high velocity, it is brought to a 
sudden stop. 


Some engineers can tell you all about 
the horses and sporting events generally 
but when it comes to intelligently explain- 
ing the why of the simplest things in 
the engine room, they are all at sea. 


A nonreturn valve in a steam main 
may never pay for the cost of the paint 
on the outside, but if a pipe or fitting 
should burst, there are great possibilities 
that it will pay for itself a hundred times 
over in preventing loss of life and dam- 
age to property. 


Have you ever noticed how reckless 
the man in charge sometimes is when it 
is necessary for him to personally work 
with his hands? He should be the man 
to set an example to others of being 
careful. 


According to their talk, some men can 
do anything, but when put to the test they 
cannot do even a third-class job without 
help. 


ad 


Have you noticed how some engineers, 
repairmen and others leave everything 
to the last minute and have to stay on 
and finish after shutdown when the re- 
pairs could have been made just as well 
during the day? 


You know that there are always some 
men who can run your plant far better 
than you are doing it. 


A small trouble neglected will often 
cause a big shutdown. 


Not much use throwing coal into a fur- 
nace while the safety valve is blowing. 


An engineer cannot get experience for 
nothing; it must be paid for. 
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Reduction Gear for D.C. Generator 


Heretofore, the steam turbine in large 
sizes has found application only in driv- 
ing alternators and in the propulsion 
of ships, very little progress having been 
made in adapting it for driving direct- 
current or other machinery of moderate 
speed. High speeds applied to direct- 
current generators involve serious com- 
mutator troubles and structural difficulties, 
and it is conceded by most designers 
that the speed of 1000-kilowatt machines 
should not exceed 600 revolutions per 
minute and this speed has, in fact, been 
found most suitable for smaller machines 
even down to. 500 kilowatts. 

This speed, however, is entirely too 


A multistage turbine run- 
ning at three thousand six- 
hundred revolutions per 
minute, driving a direct cur- 
rent generator through a 
seven to one single reduc- 
tion gear. 


horizontally so that the top half may be 
lifted off to give access to the revolving 
and stationary members of the turbine. 
The casing is supported on a level with 
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low for the ordinary turbine. The speed 
of a turbine may be reduced in two 
ways: First, by increasing the diameter 
of the rotor, and, second, by increasing 
the number of stages. To accommodate 
it to the speed of a direct-current gen- 
erator would necessitate a rotor of such 
a diameter as to seriously affect its 
strength; on the other hand, this speed 
would require such a large number of 
stages as to make the machine unusually 
long and thus introduce other difficulties 
and losses. The alternative then is to 
introduce reduction gearing between the 
turbine and the generator. 

The De Laval Steam Turbine Company 
for a number of years has employed 
single and double helical reduction gears 
on its small- and large-sized single- 
stage machines, respectively; the latter, 
however, driving only alternators or high- 
speed pumps. But only recently have 
they applied the single-helical gear to 
the multi-stage turbine for driving a di- 
rect-current generator of large size. 

This unit, which is shown in Fig. 1, 
consists of a four-stage turbine driving 
a 500-kilowatt direct-current Crocker- 
Wheeler generator through a pinion and 
single gear, the speed of the turbine 
shaft being 3600 revolutions per minute 
and that of the generator 500 revolutions 
per minute, making the reduction ratio 
over 7 to 1. 

The main casing, which is of cast iron, 
is nearly cylindrical in shape, being split 
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the center of the shaft by two pedestals 
rising from the bedplate, one on each 
side, and is bolted down only at one end, 


ing at the same end, the results of 
axial expansion are largely compensated 
for. 

Steam is admitted to the turbine first 
through a strainer case and then through 
a combined trip and throttle valve, shown 
in Fig. 2; next through the adjacent gov- 
ernor vaive and, after passing through 
steam nozzles, impinges upon the blades 
of the first-stage wheel. Partial admis- 
sion is used in the first stage, and full 
admission in the succeeding stages. The 
wheels are of the standard De Laval 
type, and as a protection against flying 
pieces of metal in case a wheel should 
treak, it is completely surrounded by a 
heavy steel band. 

The governing mechanism, which is 
also shown in Fig. 2, is in duplicate, that 
is, there is a speed-regulating governor 
and a speed-limiting or emergency gov- 
ernor. The former is mounted at the top 
of a vertical shaft and is driven by a 
worm gear from the turbine shaft. It 
controls the movement of a vertical 
double-seated poppet valve similar to 
that used on standard De Laval turbines. 
The lower end of the governor shaft is 
connected to an oil pump which supplies 
the bearings of the machine and the 
pinion and gear. The emergency governor 
is located at the end of the turbine shaft 
and is ordinarily not in contact with the 
trip. Upon touching the latter, however, 
steam pressure is at once released from 
under a piston, by means of which a 


Fic. 2. GOVERNOR AND TRIP VALVE 


thus permitting expansion and contrac- 
tion in an axial direction between steel 
guides. As the endwise position of the 
shaft is also determined by a thrust bear- 


toggle gear is released, allowing the com- 
bined trip and throttle valve to close 
under the pressure of the steam in the 
supply pipe. 
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The pinion and gear are shown in Fig. 


3. The gear is of the double-helical or 
herring-bone type, differing from the 
standard gears supplied with De Laval 
turbines only in size and the fact that a 
single gear is used for large capacities. 
The pinion is cut from a solid bar of 
steel and is carried in plain babbitted 
bearings supported in a rigid cast-iron 

frame, which also supports the gear bear- 
ings. The pinion bearings are lubricated 
by sight-feed oilers from the pump sys- 
tem, the excess oil overflowing to the 
wells of the gear bearings, which are 
ring oiled. The gear consists of a solid 
cast-iron center upon which are shrunk 
two thick steel rings, and the hub is 
mounted on a stiff shaft, which carries 
at one end half of the flexible coupling 
for connection to the driven machine. 
The lubrication of the gear and pinion 
teeth is accomplished by jets of oil di- 
rected at the line of contact on the en- 
tering side. This oil after use is passed 
through an oil strainer located in the base 
of the turbine, then through a cooling 
and settling chamber and finally to the 
oil well, from which it is again pumped 
through the circuit. Temperature meas- 
urements taken after the machine had 
been running for several hours showed 
a difference of four degrees between the 
oil entering the gear case and that leav- 
ing the case. 

The operation of the turbo-generator 
is remarkably free from vibration and 
noise and as it stands in the test room, 
supported upon small screw jacks with- 
out other means of support, it is hard to 
tel! at a distance of a few yards whether 
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or not the turbine is running without 


noting the moving parts. : 

It might be mentioned in passing that 
the determination of the efficiency of 
such gears within reasonable limits of 
accuracy is a comparatively simple mat- 
ter and does not require the use of 
cumbersome and expensive hydraulic 
brakes or similar mechanisms. That is, 
since all energy lost in friction in the 
gear must be converted into heat, the 
measurement of the heat emanating 
from the gear case will give an accurate 
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measure of the loss of energy in the 
gears. Such measurement of the heat is 
not difficult. The radiation from the cas- 
ing can be determined accurately for any 
given temperature by observing either 
the rate of cooling under fixed conditions 
or by keeping the casing warm by means 
of hot water or steam. The amount of 
heat removed from the gears by the lubri- 
cating oil is even more easily determined 
by measuring the inlet and outlet tem- 
peratures and the weight of oil used per 
minute or per hour. 


PINION AND GEAR 


Blank Flange Bursts with Fatal Results 


As a result of water hammer, a cast- . 


iron blank flange on a tee in a 20-inch 
live-steam pipe at the new power plant 
of the Amoskeag Manufacturing Com- 
pany, Manchester, N. H., fractured early 
Monday morning, March 27, causing the 
death of three men. 

This 20-inch pipe runs the entire length 
of the 500-foot boiler room to the pump 
room, where it drops down to the base- 
ment under the turbine room. There are 
two 20-inch pipes, one supplying steam 
to two turbines, the other delivering 
steam to what is known as the Langdon 
mill. 

Just inside of the basement wall under 
the turbine room the pipe running to the 
Langdon mill has a steel-riveted tee con- 
nection, put in so that the side outlet 
faces lengthwise of the basement, as 
shown in the illustration. This tee is 
constructed of 3¢-inch steel. and has 
a %-inch thick flange. The blank flange 
was made of 1-inch cast iron, ribbed on 
the outside. It was this flange that 


fractured, a V-shaped piece being blown. 


from the solid section, as shown. 


The fracture by water ham- 
mer of a blank cast-ron 
flange on the side outlet of 
a 20-inch tee in a live-steam 
line in the Amoskeag Mills, 
causes the death of three 


men. The pipe hada pitch 
of 20 wnches in 500 feet 
and was drained by a trap. 
The damage to the plant 
was confined to the blank 


flange. 


This particular tee was put in place 
when the pipe line was constructed to 
provide an outlet connection for another 
pipe line when desired. 

The accident occurred just at the time 
the engineer of the Langdon mill was get- 
ting his reciprocating engine up to speed 
for the day’s run. Two shocks of water 


hammer were felt by men employed at 
the far end of the boiler rooms; these 
were followed by a third and more severe 
shock, which was immediately followed 
by a roar, as the steam in the 20-inch 
main, fed by 16 boilers, rushed through 
the opening in the fractured flange. 

Engineer Pettigrew and _ Electrician 
Webster escaped without serious injury. 
As soon as Pettigrew heard the roar and 
saw the steam coming up through the 
cracks in the temporary plank flooring, he 
made his way through the steam to the 
door leading into the pump room and on 
into the boiler room where the steam was 
shut off. Webster, on his way past the 
one turbine that was in operation at the 
time, pulled the automatic which shut 
the unit down and probably prevented 
serious damage to the electrical end from 
running with a load while moist vapor 
filled the room. 

A steam pressure of 170 pounds per 
square inch was carried on the pipe, and 
before the flow had been gotten under 
control, one man was dead, two so severe- 
ly burned that they have since died and 
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several others were burned, but not dan- 
gerously so. 

Horace Crawford, an electrician, was 
so badly scalded that he died in a few 
hours. He had been at work all night 
and at the time of the accident had some 
wire in his hand. Later a window was 
found broken and the wire was on the 
outside, but evidently Crawford became 
confused and attempted to find another 
reeans of exit. When found he was on 
the floor near the double door at the 
end of the turbine room. 

James Cassidy, a piper’s helper, was 
found dead on the floor near where he 
had been last seen crossing the room. 
He was enveloped in steam which came 
up through the loose flooring. It is sup- 
posed that he inhaled steam, and immedi- 
ately succumbed. 

Frank Dyer, 18 years old, the last to 
die, was the son of Engineer Dyer, also 
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SHOWING LOCATION OF TEE AND NATURE 
OF THE FRACTURE IN THE BLANK 
FLANGE 


seriously burned. He was just about to 
begin work during his Easter school va- 
cation in order to gain experience in en- 
gineering. He had gone down into the 
basement to enter the wash room that 
was located on the opposite side of the 
basement from the tee connection and 
near the far end. He was just about to 
open the wash-room door (the key was 
later found in the lock), when the acci- 
dent occurred. With rare presence of 
mind, Dyer ran around the end of the 
wash room and, opening a window that 
faced a dry raceway, dropped a distance 
of 20 feet, ran across the raceway, 
climbed up a ladder and jumped into a 
canal, doubtless to relieve his suffering. 
The burns and the shock of the ice-cold 
canal water was more than his system 
could withstand. 

The only damage to the plant was the 
rupture of the blank flange. The fractured 
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flange showed no indication of a flaw or 
other weakness. A new %-inch steel blank 
flange, bumped to a radius equal to that 
of the diameter of the pipe, has been 
riveted to the dead end of the tee in 
place of the cast-iron blank flange. 

Just why water hammer should have 
occurred is not known. The pipe was 
drained by a trap and Engineer Dyer had 
gone down to ascertain if a new trap that 
had been put in place the Sunday before 
was working properly. As it was, he left 
the basement just before the flange 
fractured. The steam pipe has a 20-inch 
pitch toward the discharge end. 

Contrary to the accounts published by 
the daily papers, concerning the secrecy 
maintained by the officials of the company 
regarding the accident, it is but just to 
state that such reports were false. A 
PoWER representative received most 
courteous treatment while investigating 
the accident and every question was free- 
ly answered. 


Water Rights in California 


An important decision regarding water 
rights for power and irrigation purposes 
in California has been handed down by 
Judge Hutton, of the superior court, Los 
Angeles. It distinguishes between the 
rights of private appropriators and the 
rights of riparian owners, the case at 
issue involving the right of the use of a 
10-inch stream known as Garden Gulch 
creek, both parties relying on claims to 
prior appropriation. 

On this subject, Judge Hutton rules: 
“It is a great mistake to assume that the 
waters of a stream under these condi- 
tions are the subject of appropriation. 
The only waters that may be appropriated 
are the waters of streams on Government 
land and this before the rights of settlers 
upon the stream, who, by reason of their 
settlement become riparian proprietors, 
have accrued. 

“The system of riparian rights is in 
full effect in California, that is to say, 
that the riparian owner, as against all 
other classes of appropriators, has a 
right to the full flood of the stream, un- 
diminished in quantity and unaffected in 
quality, except that each riparian pro- 
prietor may divert so much of the stream 
upon his riparian or bank land for irri- 
gation purposes as he can put to eco- 
nomical, beneficial use. From the date 
that the rights of the settler attach to 
the land no appropriation can be made 
that will interfere with his riparian rights. 
His riparian rights are just as much a 
part of the land as the trees upon it, 
and unless taken away before the settler’s 
rights accrue, he must be left in the en- 
joyment thereof unmolested. The evi- 
dence discloses that the plaintiff (the 
upper riparian owner) is threatening to 
take water, not from the stream proper, 
but from a nearby spring which obviously 
must either feed or be fed from the 
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stream, and belongs in the watershed. 
Plaintiff has no right to carry his threats 
into execution and to remove all or any 
part of this water from the watershed. 
He cannot, even temporarily, do this 
without the consent of defendant (lower 
riparian owner).” 

This defining shows conclusively upon 
what waters appropriations may be filed, . 
and the extent of the appropriator’s 
power of diversion. 


Pressure Tank for Sprinkler 
System Explodes 


By Epwarp T. BINNS 


On March 14, the pressure tank for 
the sprinkler system at the old Press 
building, Pittsburg, exploded. Consider- 
able damage was done to the property 
and three persons were seriously injured. 
The tank was 72 inches in diameter and 
21 feet long. It was made up of three 
86-inch sheets 34 of an inch thick. The 
seams were triple-riveted lap joints, 7%- 


RUPTURED HEAD OF AIR TANK 


inch rivets being used on a 3-inch pitch. 
The heads were made of 33-inch plate 
and were not braced. 

There was no safety valve or pres- 
sure regulator on the tank, the pressure 
being regulated by the engineer in the 
engine room. The tank was located on 
top of the house. The boiler pressure 
carried was 90 pounds, and a duplex 
pump with a ratio of two to one was 
used to pump up the pressure in the 
tank. Some idea of the force of the ex- 
plosion may be gained from the fact that 
one of the heads was blown out and 
driven broadsidewise through the wall of 
the building. It lodged under the floor 
of the adjoining apartment, bending five 
5x9-inch steel I-beams. Several frag- 
ments of metal and piping were blown 
clear through the main building and out 
onto Fifth avenue, a distance of 500 feet. 
The body of the tank was wrenched loose 
from its moorings, shoved about 20 feet 
along the roof, stopping with several feet 
of its length projecting over the street, 
where hundreds of people pass con- 
stantly. 
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New Power 


quipment| 


Vater System of Water 
Purification 


This can be briefly described as a hot- 
process water-purifying system which 
takes advantage of the well known fact 
that chemical reactions are much more 
rapid and complete when they take place 
at high than at low temperatures. The 
system depends essentially on - three 
fundamental propositions. First, the use 
of solutions of uniform strength; sec- 
ond, feeding in proportion to the load, 
and, third, plenty of time for the reac- 
* tions to take place. 


A mixing tank with paddles and crank 
for hand operation is provided, as shown 
in the part-sectional illustration. Here 
the reagents are mixed in the proportion 
indicated by the character of the water. 
After the mixing has been done and the 


What the in- 
ventor and the manu- 
facturer are doing to save 
time and money in the en- 

gine room and power 
house. Engine room 


news 


with a variable stroke which can be ad- 
justed while the pump is in operation 
and provision is made to withstand the 
action of the reagents on its working 
parts. By providing a mixing tank and 
solution tank as shown, continuous runs 
can be made, the effect of the two tanks 
being the same as if this piece of ap- 
paratus were provided in duplicate. 
The purifier proper consists, first, of a 
heating section, which is an induction 
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SHOWING ARRANGEMENT OF THE VATER SYSTEM OF WATER 


solution has settled and clarified it is 
siphoned into the holding tank below, 
from which point it is taken by a special 
solution pump attached to the crosshead 
of the boiler-feed pump and delivered to 
the purifier proper. The solution pump 
is specially designed for this purpose, 


open heater, in which is arranged a 
system of pans designed to break up the 
water into small particles and facilitate 
the transmission of heat, and, second, a 
Precipitating tank. An oil separator is 
connected to the heater, which removes 
any oil that may be in the steam and 


Boiler 


allows the condensed steam to form part 
of the treated water. 

A float valve control is arranged in the 
heater, maintaining the water level at the 
desired point, and two valved connections 
are arranged for the water to descend 
into the precipitating section. As the 
solution pump is connected to the feed 
pump, just the amount necessary for 
softening the water being used is intro- 
duced into the heater, where it is raised 
to exhaust-steam temperature and inti- 
mately mixed with the water before en- 
tering the precipitating tank. 

The latter has been designed to give 
ample time for the reactions to take place. 
It is found that 90 per cent. of the im- 
purities are precipitated at this point in 
the form of a sludge which can be blown 
out irom the cone-shaped bottom of the 
tank. The light, flocculent material passes 
through the inverted cone-shaped intake, 
over into the filters where it is easily 
removed, the filtration being downward 
through quartz. These filters are fur- 
nished in duplicate and either one is of 
sufficient capacity to take care of the total 
volume of water while the other one is 
being cleaned. Simply reversing the flow 
in the filter and opening to the sewer 
will clean the filter bed in a few minutes’ 
time. Where desired the heating section 
can also be installed in duplicate so that 
there will be no interruption whatever 
in the action of the device. 

In operation a simple titrating set is 
used to indicate the extent of purification. 
After the character of the water has 
once been determined, the amount of 
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color given to a test sample when titrated 
is a correct indication of the condition of 
the purified water. The operator is given 
a small bottle of water properly colored 
and he uses this as a guide when making 
up his solution. If he finds on titrating 
a sample that he has mixed a solution 
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which is too strong, or, in other words, 
if the result of his test shows too much 
color in the sample, he simply reduces 
the stroke of the solution pump so as 
to feed the solution in less quantities. 
Similarly, if he finds the solution weak 
he can increase the stroke of the pump 
tc compensate for this weakness. 


It is claimed that the apparatus will 
reduce the incrusting solids to as low as 
1% grains per gallon, with an excess of 
solution not exceeding 34 grain per gal- 
lon. Any combination of reagents can be 
used without making alterations in the 
equipment and the water is delivered to 
the boilers at a high temperature, thus 
doing away with the necessity for a feed- 
water heater where a softener is in- 
stalled. 


The Vater water-softening system is 
tuilt by the Power Plant Specialty Com- 
pany, Monadnock block, Chicago, III. 


New Parsons Turbine Casing 


When the turbine casing is made in 
halves, with the ends cast on, the end 
or head cannot project inside of the 
rotor drum, as it would not allow the 
latter to be lifted out; nor indeed to be 
inserted. A British patent has just been 
issued to the Hon. Charles A. Parsons 
for a casing of which the form illustrated 
herewith in an example. 


The cut shows the casing, parted longi- 
tudinally at the center as usual, but with 
the heads cast in the four separate pieces 
HK and MN. The rotor G, including 
the driving pistons, extends well over the 
head, but the latter can be unbolted and 
removed in sections, the under halves 


being turned around the shaft and lifted 
out like the lower boxes of a bearing. 
Were the heads cast integral with the 
rest of the casing the bearing and thrust 
block would extend at least to the dotted 
position, greatly increasing the length and 
weight of the turbine, and the difficulties 
which go with a long rotating member. 


POWER 
A Liquid Cooler 


The accompanying illustration repre- 
sents a liquid cooler that has been de- 
signed for the purpose of cooling liquids, 
such as condenser water from ammonia 
coils. 
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the top of the return pipe H through 
which the liquid is returned to the point 
it came from as hot liquid to again do 
its mission as a cooling agent. 

The extension J at the bottom of the 
casing K drops below the liquid line L 
maintained by the top of the pipe H, this 
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DETAILS OF LiQuiID COOLER 


The cooler consists of a blower and a 
bank of double cooling tubes inclosed in 
a sheet-iron casing. The liquid to be 
cooled flows through a header (not 
shown) and is distributed over the pan A 
by the short pipe connections B B; it then 
takes a downward course through ‘he 
bank of tubes, between the tubes C C and 
DD. E, it will be noticed, is only an exten- 
sion of the tubes D, bringing the top of the 
tubes far enough above the tube sheet F 
to prevent the liquid from flowing over 
the top into the center of the tubes D D, 
thus producing a hollow column of liquid. 

The lower ends of the tubes D are ex- 
panded just large enough to pass snugly 


forming a seal for the purpose of keep- 
ing the air drawn downward through the 
tubes D and to prevent the outer air en- 
tering the suction pipe M of the blower N 
and destroying the vacuum thus created. 

The air is then discharged back through 
the connection O into the chamber around 
the outer tubes C and between the upper 
and lower tube sheets P and F and finally 
is discharged out of the cooler through 
the connection S. 

The water which is carried over with 
the blast of air through the cooler is al- 
lowed to drain back through the opening 
at T; thus none of the liquid is wasted 
but is all finally carried back to the tank 


New TYPE OF CASING FOR PARSONS TURBINE 


through the larger tubes C, thus making 
a regulating valve of each set of tubes so 
the flow of liquid can be controlled, as the 
time taken by the passage of the liquid 
through the tubes plays an important part 
in the final temperature. The liquid is 
then received into the tank G, the level 
of which is maintained by the hight of 


G. The temperature of the liquid can be 
lowered from 100 degrees to about 50 
degrees in summer weather, it is stated. 
The cleaning of any sediment or deposit 
that is common in an equipment of this 
kind can be easily removed at any time 
without stopping the cooler at all, on ac- 
count of the arrangement of the tubing. 
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liquid is accomplished by a lever (not 
shown) which, by a movement either 
up or down, increases or diminishes the 
flow of the liquid through the inner 
tubes D. 

The only additional water used is the 
water with which the air is sprayed—this 
makes it possible to reach a low tem- 
perature during the hot and sultry days 
of summer. This spray is at the top, over 
the pan A, and is not lost as it unites with 
the water being circulated through the 
cooler. 

This device is made by F. P. Hopkins, 
1361 Bonnie View avenue, Lakewood, O. 


"New Era Self Lubricating 
Metallic Packing 


The packing shown herewith is an im- 
proved product, which, consisting of a 
nonelastic, compound mass of metallic 
lubricants, requires no lubrication what- 
ever except that contained within its 
cwn substance. It is claimed by the man- 
ufacturer that it never becomes charred 
or otherwise unfit for service and that 
it will not lock or score the rods, plung- 
ers, or shafts on which it is used. Fig. 
1 is a sectional view of the packing in 
place, as manufactured by the New Era 
Manufacturing Company, Kalamazoo, 
Mich. A represents the piston rod; B the 
body or stuffing box; C the stuffing-box 
gland; D the main body of packing con- 
tainer; E the supplementary gland; FF 
the bearing rings; // the self-lubricating 
metallic packing, and J the metallic rings 
which surround the rod in three sections, 
as illustrated in Fig. 2. 

The bearing rings FF admit lateral 
motion to the main body of the pack- 
ing container D, and supplementary gland 
E, to compensate for any movement of 
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The adjustment of the flow of the A Self Oiling Hanger Coup- 


ling 
In the accompanying drawing is shown 


a self-oiling hanger coupling, the object 
of which is to connect two sections of a 
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cones are forced in by the threaded rings 
R with a spanner. 

The split rings S are used to take up 
the lateral play of the shaft.. 

In making the oiler for the coupling, 
a hole is drilled through its entire length 
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CoMBINATION HANGER AND COUPLING 


line shaft at a hanger, thus providing 
more space on the shaft for pulleys. It 
is made with a reservoir for holding 
lubricating oil that is fed to the bearing 
through the oil holes O, which are fitted 
with felt to prevent the oil from flowing 
too rapidly. 


Fic. 1. SECTIONAL VIEW OF PACKING 
CONTAINER 


the piston rod when out of alinement. 
As shown in Fig. 2, there are three 


10d, the space between their ends being 
occupied by the plastic packing J. This 
latter may be renewed whenever neces- 
sary and serves to take up wear on the 
packing as it occurs. It can be placed 
on an engine without dismantling and 
when occasion requires. 


Fic. 2. TRANSVERSE SECTION 


This. style of coupling supports the 
shaft at its weakest point. The coupling 


metallic packing rings surrounding the’ can be used on any standard hanger and 


can be made with or without the oiling 
device. 

It consists of a steel forging C, which 
is turned in the center to form the jour- 
nal, and has the cone cups on each end 
to receive the ends of the two sections 
of shafting to be coupled together. The 


and the ends are closed by the cast-iron 
plugs P. To fill the reservoir the passage 
H is drilled from the outside, and the 
outer end plugged by a tight-fitting screw. 

This hanger is the invention of H. C. 
Williamson, 309 London street, Ports- 
mouth, Va. 


Coal Land Frauds 


It was reported on March 28 that 
Charles F. Munday, a lawyer of Seattle, 
Wash., was placed on trial in the Federal 
court on a charge of having conspired 
to defraud the Government of $100,000,- 
000 coal lands near Katalla, Alaska. He 
and Earl E. Stacey, private secretary to 
the late M. J. Heney, builder of the White 
Pass & Copper River and Northwestern 
railroads, the latter the property of 
the Morgan-Guggenheim syndicate, and 
Archie W. Shields were indicted by a 
Federai grand jury sitting at Tacoma 
last October. 

Generally, the indictments charge Mun- 
day and his associates with having sev- 
eral years ago induced dummy locators 
to. file on the claims best known as the 
English group for the Alaska Develop- 
ment Company and the Pacific Coal Com- 
pany. These claims comprise 6087 acres 
of what is declared by experts to be 
among the richest coal lands in Alaska. 


ik 
WUE]WHEZ Lily 
— 
aN 
R 
Ly, 


April 11, 1911. 


Notice ! 

Paul Kirk, who formerly represented 
POWER as a subscription solicitor in New 
York City, is no longer in the employ of 
this paper. 


Large Plant Taken Over by 
Central Station 


It is reported in the daily press that 
the Walworth Manufacturing Company 
has signed a five-year contract with the 
Edison Electric Illuminating Company, of 
Boston, for all the light and power ser- 
vice in its big manufacturing plant in 
South Boston. The contract calls for 
service to replace five steam plants ag- 
gregating a total of 1100 horsepower ca- 
pacity. The business of the Walworth 
company has increased to the point where 
the management was confronted with the 
necessity for a practically complete re- 
newal of its steam-power system, the 
installation of an electric light and power 
plant of its own or the adoption of the 
service of the Edison company, and the 
central station won out. 


Central Station Welfare Work 


The public-policy committee of the Na- 
tional Electric Light Association, which, 
during the past winter, has been devoting 
considerable attention to the various as- 
pects of welfare work as related to the 
central-station industry, held a final meet- 
ing at the New York headquarters in the 
United Engineering building on March 
28, when the report which has been pre- 
pared through a series of long confer- 
ences was unanimously adopted, and the 
recommendations and suggestions were 
put in definite shape for presentation to 
the member companies, in number nearly 
a thousand, at the annual convention in 
New York next May. 

Several of the companies already have 
in force some of the schemes proposed, 
but it is not assumed that every company 
will wish to adopt every form of relation- 
ship outlined in the report. The plan 
includes accident insurance, sickness in- 
surance and death benefits, service an- 
nuities, profit-sharing, employees’ savings 
and investment funds, and life insurance, 
although with regard to the last item it 
is suggested that the companies limit 
themselves to providing their employees 
with all possible information in connec- 
tion with safe low-cost life insurance, 
and do not put in force any plan of their 
own. 

The coming report will give in detail 
the methods by which provision can be 
made under each of the other heads. By 
unanimous vote the term “pension” has 
been dropped and the service annuity 
adopted as the recognition of an auto- 
matic recompense for continuous ser- 
vice, and the committee is of the opinion 
that member companies should provide 
such annuities for every male employee 


POWER 


reaching the age of sixty-five, and every 
female employee of sixty years after con- 
tinuous and satisfactory record of ten 
years of service. The details of profit 
sharing are based upon the idea that it is 
better to have those engaged in the in- 
dustry as partners rather than employees 
and that preferably profits of the em- 
ployee based upon his wage scale should 
reach him in the securities of his com- 
pany and that dividends upon such se- 
curities should be paid in cash, in the 
manner customary with other security 
holders. Details are also given with re- 
gard to savings funds and investment 
funds, with the object of promoting 
thrift amongst employees and, where 
feasible, combining the plan with profit 
sharing, it having been found that the 
two work out very satisfactorily together. 
The report will be awaited with in- 
terest by all connected. with public 
utilities and by economists in general. 


PERSONAL 


John B. Youngblood, formerly State 
examiner for the Cleveland district, has 


been appointed assistant chief examiner ' 


with headquarters at Columbus, O. 
Thomas Eaton has been appointed to fill 
the vacancy left in the Cleveland dis- 
trict. 


On April 1, James A. Donnelly, of 
New York City, addressed the Robert 
Fulton Assocation, Illinois No. 28, Na- 
tional Association of Stationary Engi- 
neers, in the rooms of the association in 
the Masonic Temple, Chicago. His sub- 
ject was “Steam Circulation.” 


Robert Bosch, of Stuttgart, Germany, 
designer and inventor of the Bosch pro- 
ducts, has arrived in the United States. 
Doctor Bosch is much interested in our 
great manufacturing industries, and with 
Otto Heins, president of the Bosch Mag- 
neto Company, of New York, is making 
an extended tour of the United States 
with the object of visiting some of the 
larger American industries as well as 
natural points of interest. 


OBITUARY 


George Bowers Caldwell, of Yonkers, 
N. Y., died, March 31, 1911. Mr. Cald- 
well was born at Lawrence, Mass., in 
1863 and was for many years connected 
with the engineering department of 
Westinghouse, Church, Kerr & Co., as 
one of the chief mechanical engineers. 
Prior to his connection’ with this com- 
pany he was employed for thirteen years 
in the machine shops of the Lawrence 
Manufacturing Company, of Lowell, 
Mass., and the Washington Mills Com- 
pany, of Lawrence, Mass., also in charge 
of their new construction and repair work. 

During his connection with Westing- 
house, Church, Kerr & Co., which began 
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in 1893, he was connected with the de- 
sign and construction of the following 
important pieces of work: 

The mechanical and electrical features 
of the South Terminal Station, Boston, 
Mass., the terminal station of the Pitts- 
burg & Lake Erie Railroad, the railroad 
shops of the P. & L. E. R. R. at McKees 
Rocks; the construction of the Kings- 
bridge power station, New York City, for 
the Third Avenue Railroad. He also 
supervised the design and installation of 
the Long Island Railroad Company’s 
electrification, including the large power 
house at Long Island City. His last 
work was in charge of design and con- 
struction of the mechanical and electrical 
features of the Pennsylvania terminal 
station in New York City, which he was 
obliged to relinquish just before it was 
completed. 

Mr. Caldwell was a member of the 
American Society of Mechanical Engi- 
neers and the American Society of Civil 
Engineers. He was also a member of 
Grecian Lodge A. F. & A. M. and Mt. 
Sinai Chapter R. A. M., of Lawrence, 
Mass. He leaves a wife, four children 
and his father, Lewis H. Caldwell, the 
latter being a resident of Los Angeles, 
Cal. 


SOCIETY NOTES 


The board of governors of the Ameri- 
can Society of Heating and Ventilating 
Engineers held a meeting at the head- 
quarters of the society in the Engineering 
Societies building, 29 West Thirty-ninth 
street, on Friday afternoon, March 24. 
Twenty-five applications for membership 
were approved and ordered prepared for 
the usual membership ballot. It was 
voted to issue during the present year 
the proceedings for 1909 and 1910. The 
proposal to hold the summer meeting on 
a three days’ steamship trip on June 27, 
28 and 29 on Lake Michigan and Green 
bay was favorably received and it was 
decided to canvass the membership to 
learn if a sufficient number may be 
counted on. Tentative arrangements have 
been made to charter one of Lake Michi- 
gan’s leading steamships. Special en- 
tertainment is planned for the three even- 
ings taken up in the journey; proper per- 
iods of morning and afternoon are re- 
served for the technical sessions and a 
considerable number of stops at important 
cities and interesting places with perhaps 
an hour’s sojourn in each case are pos- 
sible. 


NEW INVENTIONS 


Printed copies of patents are furnished by 
the Patent Office at 5e. each. Address the 
Commissioner of Patents, Washington, D. C. 


PRIME MOVERS 


TUBE OR WAVE-OPERATED MOTO 
C. Atkinson, Hawkinsville, 
,685. 
WAVE MOTOR. Jerome B. N 
lindale, Mass. 987,842. 
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ELASTIC-FLUID TURBINE. Carl Rich- 
ard Waller, Trenton, N. J., assignor to De 
Laval Steam Turbine Company, New York, 
N. Y., a Corporation of New Jersey. 987,842. 

INTERNAL COMBUSTION ENGINE. Jamie 
Hunter Batchelor and Herbert H. Smith, 
Dothan, Ala. 987,848. 

GAS ENGINE. John T. Cowie, New West- 
minster, British Columbia, Canada, assignor 
of one-half to Henry _— New West- 
minster, Canada. 987,860 

ROTARY GAS ENGINE. Franklin D. 
Thomas, Saginaw, Mich. 987,929. 

AUTOMATIC WAVE APPARATUS. _Rob- 
ert Max Mobius, San Diego, Cal. 988,012. 

INTERNAL COMBUSTION ENGINE. Perry 
Okey, Columbus, Ohio, assignor_of one-half to 
Sarah Louise Okey, Columbus, Ohio. 988,021. 

TURBO DISPLACEMENT ENGINE. Lewis 
Hallock Nash, South Norwalk, Conn., as- 
signor to Nash Engineering Company, a Cor- 
poration of New York. 988,133. 

BALANCED WATER MOTOR. __ Philander 
T. Dodson, Creston, Iowa. 988,256. 

INTERNAL COMBUSTION ENGINE. Geo. 
W. Brown, Salamonie township, Huntington 
county, Ind. 987,860. 


LERS, FURNACES AND GAS 
PRODUCERS 


MECHANICAL STOKER. Arthur R. Sel- 
den, Rochester, N. Y. 987,834. 

FURNACE. Herman A. 
Evanston, and Joseph Harrington, 
Ill. 987,911. 

FURNACE. 
Evanston, Ill. 

OIL BURNER. 
gold, Tex. 988,111 

NACE. William McClave, Scranton 
to McClave-Brooks Company, 
Scranton, Penn., a Corporation of Pennsyl- 
vania. 988,12: 

INJECTOR BURNER. Nicholas 8. Sibert, 
Neodesha, Kan. 988,216. 

FEED-WATER HEATER. Jared weeny 
and William W. Grindle, Decatur, Il 

POWDERED-COAL BURNER. Alva D. hon 
Boston, Mass., assignor to Lee Furnace an 
Burner Company, a Corporation of New York. 
988,271 


WER PLANT AUXILIARIES AND 
APPLIANCES 


Poppenhusen, 
River ‘side, 


Herman A. Poppenhusen, 
988,027. 
Ernest L. 


Kendall, Rig- 


LER SKIMMER. 5 ron Epson Foss, 
Ill., assignor forty-nine one- 
hundredths to Richard i. Malcomson, Chi- 
eago, Ill. 987,710. 

TARY PUMP. Adelbert ournier, 
Png Wash., assignor to James F. O’Brien, 
Seattle, Wash. 987,711. 

LUBRICATOR. George H. Menzies, Pitts- 
burg, Penn. 987,735. 

VALVE. John W. 
Smith, Minneapolis, Minn. 987,757. 

William Henry Stirling, St. 
John, N. B., Canada, assignor_ of one-half to 
James E. Hogan, St. John, N. B., Canada. 
987,769. 

ENGINE CROSSHEAD. Robert W. Bryan, 
Aberdeen, Wash., assignor of one-half to 
George B. Reid, Aberdeen, Wash. 987,853. 

PUMP. Charles Williams, Brooklyn, N. Y. 
987,934. 

TURBINE PUMP. Walter L. Forward, 
West Berkeley, Cal., assignor to Byron Jack- 
son Iron Works, Berkeley, Cal., a Corpora- 
tion of California. 987,976. 

BEADING TOOL FOR BOILER TUBES. 
Eugene Wiet, San Francisco, Cal. 988,054. 

OILING DEVICE. George W. Cook, Jr., 
Bainbridge, N. Y., assignor to American Sep- 
arator Company, Bainbridge, N. Y., a Corpor- 
ation of New York. 988,080. 

SEPARATOR FOR BOILERS. 
Harrison, Harvey, N. D. 988,264 

FOR PREPARING  GRO- 
METS OR CKINGS FOR STUFFING 
BOXES. tviliiona Heron, Birkenhead, Eng- 
land. 988,267. 


MECHANICAL MOVEMENT FOR AUTO- 
MATIC STOKERS. William McClave, Scran- 
ton, Penn., assignor to McClave-Brooks Com- 
pany, Seranton, Penn., a Corporation of Penn- 
sylvania. 988,275. 


Smith and Elmer H. 


Joseph E. 


ELECTRICAL INVENTIONS AND 
APPLICATIONS 


ELECTRIC HIGH-WATER ALARM. Ed- 
= E. Brackett, Central Falls, R. I. 987,- 


ALTERNATING-CURRENT MOTOR AND 
CONTROLLING DEVICE THEREFOR. Vance 
I. Gray. Toledo. Ohio, assignor to the F. Bis- 
sell Comnanv. Toledo, Ohio, a Corporation of 
Ohio. 987.979. 
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ENGINEERING SOCIETIES 
AMERICAN OF MECHANICAL 


GINEERS 
Pres., Col. Meier; sec., Calvin 
W. Rice, Engineerin Societies building, 29 


West 39th St., New York. Monthly meetings 
in New York City. Spring meeting in Pitts- 
burg, May 30 to June 2. 


INSTITUTE OF ELECTRICAL 
ENGINEERS 
Pres., Dugald C. Jackson; sec., Ralph W. 
Pope, 33 W. Thirty-ninth St., New York. 
Meetings monthly, 


ELECTRIC LIGHT 
ASSOCIATION 
Pres., Frank W. Frueauff; sec., T. C. Mar- 
tin, 31 West Thirty- -ninth St., New York. 
— —— in New York City, May 29 to 
une 


AMERICAN 


AMERICAN SOCIETY OF NAVAL 
ENGINEERS 


Pres., Engineer-in-Chief Hutch I. Cone, 
S. N.: see. and treas., Lieutenant Com- 
mander U. T. Holmes, U. S. N., Bureau of 


Steam Engineering, Navy Department, Wash- 
ington, D 


SSOCIATIO 
Pres., E. Meier, 11 New 
York; sec., J. D. Farasey, cor. 37th St. and 


Erie Railroad, Cleveland, O. Next meeting 
to be held September, 1911, in Boston, Mass. 


WESTERN SOCIETY OF ENGINEERS 
Pres., O. P. Chamberlain; sec., J. 
Warder, 1735 Monadnock Block, Chica ‘ ii 

Meeting first Wednesday of each mont 


ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA 
Pres., Walter Riddle; sec., E. K. Hiles, 
Oliver building, Pittsburg, Penn. Meetings 
1st and 38d Tuesdays. 


AMERICAN SOCIETY OF HEATING AND 
VENTILATING 
R. P. Bolton; sec., W. Macon, 29 
West" Thirty- -ninth street, New York City. 


NATIONAL OF STATION- 
ARY ENGINEERS 
Pres., Carl S. gc Denver, Colo.; sec., 
W. Raven, 325 Dearborn street, Chicago, 
Ill. Next Cincinnati, Ohio, Sep- 
tember 12-15, 1911 


AMERICAN ORDER OF STEAM ENGINEERS 
Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., 
753 N. Forty-fourth St., 
Next meeting at Philadelphia, 
ry 5- 10, 1911. 


MARINE ENGINEERS BENE- 
FICIAL ASSOCIATIONS 
Pres., William F. Yates, New York, N. Y.; 
sec., George A. Grubb, 1040 Dakin street, Chi: 
cago, Ill. Next meeting at Detroit, Mich., 
January 15-19, 1912. 


COMBUSTION ENGINEERS’ 


Pres., “Arthu J. Frith; sec.. Charles 
Kratsch, 416 W. Indiana St., Chicago. Meet- 
ings the second Friday in’ each month at 
Fraternity Halls, Chicago. 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 


Grand Worthy Chief, John Cope; sec., J. U. 
Bunce, Hotel Statler, Buffalo, N. Y.” Next 
annual meeting in Philadelphia, Penn., week 
commencing Monday, August 7, 1911. 

OHIO SOCIETY OF MECHANICAL ELEC- 

TRICAL AND STEAM ENGINEERS 


Pres., O. F. Rabbe; acting sec., 
P. Crowe. Ohio State "University, Columbus, 
Ohio. Next meeting, Youngstown, Ohio, May 
18 and 19, 1911. 


INTERNATIONAL MASTER BOILER 
MAKERS’ ASSOCIATION 
Pres., A. N. Lucas: sec.. Harry D. 


95 Liberty: street, New York. Next mee 
at Omaha, Neb., "May 23-26, 1911. 


Charles 


INTERNATIONAL OF STEAM 


Pres., Matt. Comerford: sec., J. G. Hanna- 


han, Chicago, Ill. Next meeting at St. Paul, 
Minn., September, 1911. 


NATIONAL AS- 


Pres., G. W. Wright. Baltimore. Md.; sec. 
and treas., D. L. Gaskill, Greenville, 0.’ 
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BUSINESS ITEMS 


“Boiler Room Tactics” is the title of a 
booklet, which has been issued to give some 
general rules for the care and management 
of the Heine boilers. The booklet contains a 
good deal of very useful information for those 
having this type of boiler in charge and will 
be sent on application to the Heine Safety 
Boiler Company, 2449 East Marcus avenue, 
St. Louis, Mo. 


A 36-inch Swartwout horizontal oil sep- 
arator was sold last month to the Holly Sugar 
Company, Huntington Beach, Cal., by the 
Ohio Blower Company, of Cleveland, Ohio. 
Other oil separators were sold to the Mich- 
igan Paper Company, Plainwell, Mich.; D. C. 
Armbrust, Los Angeles, Cal.; Eliwanger Barry 
Realty Company, Rochester, 2; 
Olds, Cheboygan, Mich., and Bachelor Timber 
Company, West Branch, Mich. 


F. L. W. Saunderson has been appointed 
the Canadian manager of the Magnolia Metal 
Company, with factory and offices located in 
Montreal. Mr. Saunderson graduated at Mc- 
Gill University in class of 1891, taking a 
course in electrical engineering and afterward 
took a special practical electrical course with 
the Thomson-Houston Electric Company, and 
for the past fifteen years has been identified 
with the mill-supply business in Canada. 


Persons having a liking for mechanical de- 
vices will be interested in an _ ingenious 
model, now being distributed by the Harrison 
Safety Boiler Works, Seventeenth and Clear- 
field streets, Philadelphia, Penn., to illustrate 
the valve-timing gear in the new Cochrane 
steam stack and cut-out valve feed-water 
heater and receiver. The model, which is 
constructed of stiff celluloid, illustrates 
neatly the fact that when the heater is cut 
off from the exhaust steam supply, the sep- 
arator attached to and forming a part of the 
heater continues to furnish exhaust steam 
purified of oil to the heating or drying sys- 
tem, while the trap is cut off from communi- 
cation with the heater, but still continues to 
drain the separator. Upon the reverse of the 
model it is stated that full particulars re- 
garding the application of these heaters in 
connection with all kinds of exhaust steam- 
heating systems are fully explained in the 
“Exhaust Steam Heating Encyclopedia,” pub- 
lished by the manufacturer, which, with the 
model, is sent gratis to persons who are in- 
terested in the design, installation or opera- 
tion of exhaust-steam heating systems. 


NEW EQUIPMENT 


Brockton, Mass., is contemplating the in- 
stallation of a municipal electric-lighting 
plant. 


Ernest Marshall, Oakes, N. D., has been 
granted franchise to install an electric-light 
plant. 


The Standard Ice Company, Seattle, Wash., 
is planning to erect a new boiler-house ad- 
dition. 

Troy Laundry, Hagerstown, 
market for a 125-horsepower 
boiler. 


The Ottawa (Ont.) Electric 
pany will build an addition 
house. 


The Lowes Laundry, South Norwalk, Conn., 
is contemplating installing a 60-horsepower 
boiler. 

The Preston Fertilizer Company, 
Hill, R. I., will install boiler, 
pumps. 

Power plant of the Milwaukee Electric 
Railway Company, at Racine, Wis., was 


Md., is in the 
return-tubular 


Railway Com- 
to its power 


Laurel 
engine and 


-burned. 


The cities of Marshfield and North Bend, 
Ore., are planning a joint municipal water 
system. 


q 
| 
OL 
q 
4 
ing 
AS 
Cale 
i 
_ 
Cyl 
ENG 
allt 
Bayes 
A 


April 11, 1911. 


POWER 61 


Moments with the 


FEW days 
ago one of 
our Service 
Department 
P men sat in 
the office of 
a firm which 
was about to begin an advertising 
campaign on an article used in 
power plants. 


The firm consisted of two men, father and son. 
The subject under discussion was what they wanted 
to say in their ads. 


“Now, dad,” said the junior partner, ‘I’ve thought 
a lot about this advertising game lately. What we 
want to do is to say something strong, something like: 
‘This device is the best ever made. It will do three 
times as much work as any other and last twice as 
long!’”’ 


“But it won’t, Tom,” said the father. ‘‘You know 
it won’t.”’ 


“Of course it won’t,’”’ the son went on, ‘‘but it 
sounds good and it will get us business. I tell you 
I believe we’ve got to talk big—to paralyze the 
readers.” 


The father turned to the Service man, who had been 
listening. ‘‘What do you think about it?” he asked. 


“T don’t believe in paralysis,’ was the reply, ‘‘but 
where did you get your idea?’’ he asked the young 
man. 


“Well,” he said, ‘‘you are going to write our ads 
and you’ve got to have something to talk about. 
A little exaggeration will help you; besides the readers 
won't believe it all anyway. We've got to put it 
stronger than it really is to get any of it over. Look 
at the business Barnum used to get by exaggerating 
in his advertising. Of course, we’ll leave it to you, 


but if people believe only half they hear, you’ve got to 


make the half that’s left pretty convincing.” 
Whereat the Service man arose and took the floor. 


“Tf these were the principles on which you manu- 
facture your article,’ said he, “I wouldn’t bother to 


A department 


for subscribers 
edited by the ad- 
vertising service 
department of 

Power 


argue with you, I couldn’t write 
your ads, and you couldn’t buy 
space in my paper. But I hap- 
pen to know that your product is 
a good one, honestly made, and 
that your only trouble is a woeful 
misunderstanding of modern ad- 
vertising. 


“In the first place you are wrong when you think 
that the readers will not believe what-you say. They 
will, because modern advertisers stand back of their 
ads as they do back of their goods. 


“And so will you. 


“The days of exaggeration are past—you can’t sell 
bad goods with good advertising any more than you 
can sell good goods with bad advertising, and you 
can’t sell either by exaggerated claims. 


“Mr. Barnum succeeded because he was selling 
amusement and a part of the entertainment was the 
being stung. If he had been, or were now, selling fake 
shoes, or fake automobiles or fake engines there would 
be no laughs, no amusement and no business. 


“And even if an advertiser today could get a fake 
ad printed and get a number of readers to start business 
dealings with him—then he would be like the fellow 
who killed the goose that laid the 18-karat eggs. 


“Tt isn’t the publishers alone who have taught 
the readers to believe what they read in the adver- 
tising pages—it’s the advertisers, the manufacturers 
who have built up confidence by telling the truth in 
their ads.”’ 


By now both father and son agreed with the Ser- 
vice man. 


“To tell the truth,” said the father, “is always best— 
it’s the Sixth Commandment of Moses.” 


“Tt’s the First and all the other Commandments 
of Advertising,” replied the Service man. “In this 
enlightened age a manufacturer is known not by the 
company he keeps, but by the advertising he does. 


“The warning is no longer, ‘Caveat Emptor—let the 
buyer beware,’ but ‘Caveat Advertiser—let the adver- 
tiser beware!’”’ 
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American H,O Grease Extracting 


F eed Water Filter 


A necessity in every plant where 
condensation is used for boiler feed. 


It removes all the oil 


and grease from the con- 


densation permitting 
only pure water to enter 
the boiler. 

Thus it prevents bag- 
ging due to oil caking 
on the boiler plates; it 
reduces boiler wear and 


tear; removes danger of accidents 
caused by bulging plates. 


G 


Filtering surface equal 
to 320 times the area of 
the feed water pipes. 

Renewals very easy to 
make. Every part easy of 
access. First cost low— 
maintenance cost low. 

Has a device for apply- 
ing a reverse current of 
steam for temporary 
cleaning. 


It makes fewer repairs neces- 
sary; increases the steaming capacity 


of the boiler; reduces coal 
requirements. 

It takes up little room, 
is easy to clean, and is 
absolutely reliable. 

Investigate—we will 
mail full details of the 
American H,O Grease 
Extracting Feed Water 


Filter and our other steam special- 


ties, on request. 


American Steam Gauge & Valve Mfg. Company 


Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 525 Candler Bldg. 


San Francisco, Monadnock Bldg. 


Montreal, 444 St. James St. 


Chicago, 130-132 Jefferson St. Pittsburg, Columbia Bank Bldg. 


Los Angeles, 213 So. Los Angeles St. 
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The Office Knows When 
You Save Expenses 


The office knows when conditions in your department are improving, when you save coal, or repairs, 
when you are producing power at lower cost than previously. ‘ Because the office puts through the bills. 


When the question of a raise for you comes up, the office has records of your ability which, you can 
be sure, are carefully taken into account. 


Your record in the office will always show to your credit, if you own an 


American-Uhompson Indicator 


(The only original J. W. Thompson Improved Indicator—all others are Imitations) 


Price $55.00 $5.00 Down $5.00 Monthly 


Because if you use your American-Thompson And with records like these in the office, you'll 
regularly you'll have no trouble in the cylinder, have all the proof you need when it comes to 
no leaky valves, no leaky piston, no steam waste. convincing the boss you deserve promotion. 

The valves will always be properly adjusted, 
you'll know exactly what’s going on inside the I 
cylinder as well as outside. ndicator— 5.00 mon y pays the balance. 

Which knowledge will mean saving in coal, Besides you have the privilege of ex- 
repairs, and wear and tear of the engine. amining the outfit for 5 days. y, 

Send your first payment ($5.00) today and start on the road to better things. oS 

We'll ship your American-Thompson as soon as order is received, in a special BY 
mahogany case. o% 

Mail the coupon before you do another thins —N OW 


American Steam Gauge & Valve 


. 
Mfé. Company 
Boston, Mass. 
New York Chicago Atlanta > : 
Pittsburg San Francisco Los Angeles a 
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HELP WANTED 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


ENGINEERS WANTED to ay mee for the 
Rolin patent adjustable grate. Apply y Stand- 
ard Grate Co., Heed Bldg., Philadelphia. 


WANTED—tThoroughly competent steam 
specialty salesman: one — can sell high- 
grade goods. Address M. Co.,” PoweEr. 


AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn Street, 
Chicago. 


AGENTS WANTED for first-class steam 
specialty in use throughout United States. 
Address C. 8S. Wood, 410 S. 15th St., Phila- 
delphia, Penn. 


ENGINEER-SALESMAN wanted for our 
Chicago office. Schutte & Koerting Co., 12th 
« Sts., Philadelphia, 805 Security 
Bldg., Chicago. 


WANTED—An engineer in each city as 
agent for a high class water-back Scotch 
boiler, the most economical steam generator 
known to the trade. Kingsford Foundry & 
Machine Works, Oswego, N. Y. 


WANTED—An assistant engineer for gen- 
eral operating of packing plant, having 2500 
horsepower ice machines, electric generators, 
motors, boilers and general repair work; ref- 
erences required. Address Box 416, Power. 


MECHANICAL ENGINEER for position 


Selling—P O W E R—Section 


trained man; a pm gy with good prospects ; 
answer, giving tails as to education, past 
experience and connection, to Dept. 1056, 
Western Electric Company, Chicago. 


MISCELLANEOUS 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


SEND 50c. for a _ superior metal polish 
formula. Geo. 
St., Findlay, Ohio. 


PATENTS. C.L. Parker, Patent Attorney, 
ex-examiner Patent Office, 904 G St., Wash- 
ington, D. C. Write for Inventor's Handbook. 


SUBSCRIBE NOW for the 1911 issue of 
the Stationary En ineers’ Directory of the 
city of Philadelphia; $5 per ~~. Mail 
checks to Stationary’ Engineers’ Club, 1108 
Arch street, Philadelphia, Penn. 


A MECHANICAL ENGINEER, with busi- 
ness qualifications, experienced in combustion 
and heat transmission, furnace construction 
and details, desires to represent reliable firm 
for northern Ohio. Box 415, Pownmr. 


EVERY ENGINEER should be posted re- 
gerene the new system of vacuum heating 
nstalled without payment of royalty; I ~ 
valuable information; write today. T. 
Reeder, 1417 W. Jackson Blvd., Chicago, uit 


SARCO STEAM PACKINGS—Sales agents 
with established connections wanted in prin- 
cipal centers outside New York for imported 


R. Williams, 329 E. Hardin 


April 11, 1911. 


CITIZENS WATER COMPANY, Burlington, 
Iowa. Sealed proposals will be received until 
noon Saturday, April 15, 1911, for a direct 
connected centrifugal pump and steam tur- 
bine, a waterworks surface condenser and air 
pump; also for a 16-inch Venturi meter with 


register and chart recorder; information on 
application. Frank Lawlor, Superintendent. 


FOR SALE 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


FOR (o_o power pipe machine 


to take 2% to 8 inches, complete with dies, 
uides, countershaft, ete., in first class con- 
ition. Address POWER. 


FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
cod condition cheap. Address “Engineer,” 
ox 2, Station A, Cincinnati, Ohio. 


FOR SALE 
gine lathe, complete with countershaft and 
attachments; a quick buyer gets a bargain. 
Platt Iron Works Co., Dayton, Ohio. 


FOR SALE—By owner, 
12x12-inch, 115-h.p., 


one 4-cylinder, 
Bruce-Macbeth gas en- 
gine complete, with Wile producer, piping, 
etc. Address Box X25, Care Powpr, 1214 
People’s Gas Bldg., Chicago. 


FOR SALE—One 75-horsepower Weber gas 
engine, direct connected to generator; one 
120-horsepower Jacobson gas engine, belted; 
one 125-horsepower gas producer ; one 160 


that requires a theoretical and ractical steam packing of exceptional quality and mod- horsepower gas producer, for anthracite coke ; 
knowledge of heating, plumbing and sprink- erate price. Sarco Fuel Saving & Engineer- all in good ‘condition and can be seen in op- 
ler systems; would’ prefer a_ technically ing Co., 90 West Street, New York. eration. Box 417, PoweERr. 
ALPHABETICAL INDEX 
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HOW 
HOT? 


‘‘How hot?” is the principal question 
that the steam engineer has to answer. 

How hot is the water entering the boiler ? 
It should never be much below 210° F., nor need 
it be if it is heated in a COCHRANE OPEN FEED 
WATER HEATER receiving the exhaust of auxiliaries, 

_as pumps, fan and stoker engines, ete. If the water has 
been heated to 210° F. by spraying through the steam-bath of 
the Cochrane Heater, all air and gases, which are essential to 
corrosion, will have been driven off, and the driving off of carbon 
dioxide gas will have resulted in the breaking up of bi-carbonates in- 
to the insoluble mono-carbonates, which rapidly settle out of the water 
thus keeping that much scale out of the boiler While the water is 
hot, it can be easily and conveniently treated with soda ash or 

other reagent to correct permanent hardness, as in the SORGE- 
COCHRANE HOT PROCESS WATER SOFTENING SYSTEM. 

How hot is the exhaust steam passing to the condenser? ‘This 
is a better gauge of the vacuum than most vacuum gauges, provided the 
thermometer be inserted at the steam inlet. 


How hot is the tail-water or hot-we_1 water from the condenser? If 
it is a modern condenser this should not be more than ro or 15° below the tem- 
perature corresponding to the vacuum. Any greater difference indicates imper- 
fect action of the condenser. 


By determining how hot the steam is after it has been wire-drawn through a 
throttled opening, the amount of moisture is readily determined, that is, you can make 
your own calorimeter and appreciate the need of a COCHRANE STEAM SEPARATOR to 
keep the moisture in the steam out of the engine or turbine. 

How hot is the lubricating oil in the bearings? This is an important thing to know. | 

How hot are the armature and fields of the generator, the switches on the switchboard, 
and a thousand other things about a power plant? 

‘‘How hot” can be answered if you have one of these first-class improved Cochrane 


thermometers. This thermometer is fitted with a nickel-plated, metal carrying case, with a 
chain and safety-pin, and has been especially designed for the use of the stationary engineer. 


For a limited time it will be sent, together with a copy of our treatise on the 


“Profitable Utilization of Exhaust Steam” 
for ONE DOLLAR ($1.00). You could not buy one in the open market at anything like this 
price. This offer is open to only one operating engineer in each plant and the name of 
the plant and the kind of feed heater now in use must be stated. The book is thrown in so 
that you may be able to make profitable use of the information about temperatures that you 
may obtain with the thermometer. 


COCHRANE HEATER 


Harrison Safety Boiler Works 
17th and Clearfield Sts. Philadelphia, Pa. 
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CLASSIFIED INDEX ARTICLES ADVERTISED 


Air Compressors 


Allis-Chalmers 100 
Ingersoll-Rand 80 
Laidlaw-Dunn-Gordon Co ‘111 
Union Steam Pump Co...... 101 


Alarms, Low Water 

Detroit Lubricator Co. 99 
Elliott Co...7, 84, 90, 92, “Os, = 
Lunkenheimer 
Reliance Gauge Column Co. “108 
Wright Mfg. 94 
Alternators 


Allis-Chalmers Co........---100 
General Electric Co........- 113 
Westinghouse Elec. & Mfg. Co.118 
Belt Dressing 

Cling-Surface Co. 
Garlock Packing Co........-. 9 
Keystone Lubr Co.... 3 
Schieren Co., Chas. A...1st cover 
Smooth-On Mfg. 

Walton Co., F. 16 and 17 


Belt Fasteners 


Belt Lacing 


Fiexible Steel Lacing Co..... 79 
Schieren Co., Chas. ..1st cover 


Belting 


Diamond Rubber Co...... 
Garlock Packing Co......... 9 
Jeffrey Mfg. Co.......... -102 
New York mention & Pack. Go. 10 
Peerless Rubber Mfg. Co..... 8 


Schieren Co., Chas. A...1st cover 
Blocks, Chain 

Yale & Towne Mfg. Co...... 92 
Blowers, Fan 

Ohio Blower Co. ite 
Turbo-Blower 97 
Wing Mfg L. 
Blowers, Steam Jet 
McClave-Brooks Co. 
Parson Mie. CO... 97 


Boiler Compound 


Drug and Chemical 
Elliott Co...7, 84, 90, 92, 98, 99 
Johns-Manviille W.... 81 
Keystone Lubricating Co.... 3 


Boiler Fronts 
Casey-Hedges Co..... 
Boiler Setting 

Air Flex Co. eR 
Harbison- Waiker Refractories 
Meicod & ‘lienry 108 


Boiler Tube Cap Reseating 
Machine 


Elliott Co...7, 84, 90, 92, 98, 99 
Lagonda Mfg. Co.......#d cover 


Boiler Tubes 


Kennicott Co. 
National Tube Co. . 


Boilers 


1 

0 
Beggs & Co., James.... ‘ 
Casey-Hedges Co........ re, 
Griffith & Wedge Co 
Griscom-Spencer Co. ........ 95 
Harrisburg Foundry & Mach. 
Harrison Safety Boiler Wks. 65 
Heine Safety Boiler 107 
Hewes & Phillips Iron Wks. ..117 
Houston, Stanwood & Gamble.114 
Kingsford Fary. & Mach. Co. "108 
Minneapolis Steel & — Co.114 
Morrin Climax Boiler Co..... 108 
New Bedford Valve Mfg. Co.. 88 
Oil Well Supply Co....... 107 
Oil City Boiler Works........ 106 
Robb Engineering Co., Ltd...106 
Struthere-Wells 114 
Vogt Machine Henry... .107 
Wickes Boiler Co........ ... 106 


Books 


American School of Corr..... 77 
International Corr. Schools... 69 
McGraw-Hill Book Co.......104 


Brick, Fire 
Walker 


Mcl.cod & Henry 


Castings, Brass and Iron 
Bruce-Macbeth Eng. Co...... 102 
Builders Iron Foundry. 196 
Hlooven, Owens, Rentschler Co. 
Lunkenheimer Co., 


McClave-Brooks Co.......... 13 
Ohio Brass 88 
Salamander Grate Bar “Co. 96 


Treadwell & Co., M. H....... 96 
Castings, Steet 

Hlooven, Owens, Rentschler Co,117 
Cement, Heat Resisting 


Cement, Tron 


Johns-Manville Co., H. W.... 81 
Smooth-On Mfg. Co......... 6 


Cement, Rubber 
Peerless Rubber Mfg. Co..... 8 


Chimneys, Brick 
Me. 


Chimneys, Steel 


Keeler Co., E. 
Morrin Climax Boiler Co... .-108 
Clocks 


American Gauge and 
Valve Mfg. ....62 and 63 


Clutches, Friction 


100 
Williams Fdry. & Mach. Co..101 


Cocks, Blow-off 


Elliott Co...7, 84, 90, 92, 7 99 
Hancock Inspirator 91 


Cocks, Gage 


American Steam Gauge — 
Valve Mfg. Co......62 and = 


Lunkenheimer Co., “The. 


Reliance Gauge Column Co...108 
Wright Mfg. Co 4 


Cocks, Steam 


Dart Mis. Co., M......... 88 
Lunkenheimer Co........ 
Wattonal Tube 85 
Schutte & Koerting Co....... 99 


Combustion Chamber, Back 
Arch 


Betson Plastic Fire Brick Co. 108 
Walker 


McLeod llenry ..108 
Combustion Recorders 
Precision Instrument Co..... 96 
Uehling Instrument Co...... 106 


Compound, Commutator 
Acheson Graphite Co., Inter- - 


national 
nines Co., Jos....... 88 
Condensers 


Alberger Condenser Co.......101 
Allis-Chalmers * 
Baragwanath & “Son, ‘Wm. 99 
Cameron Steam Pump Works. - 

Epping-Carpenter 101 
Kellogg Co., Se 85 
Minneapolis Steel & Mchy. Co.114 


Schutte & Koerting Co....... 90 
Union Steam Pump Co....... 101 
Wheeler Mfg. Co., C. H...... 101 
Controllers, Electric 

General Electric Co....... 
Westinghouse Elec. & Mfg. Co.118 


Controllers, Feed Water 
Elliott Co...7, 84, 90, 92, 98, 99 
Mason Regulator Co......... 86 
Northern 
Baaires Co., C. OB 
Ziermore Regulator’ Co... 
Cooling Plants 

Schutte & Koerting Co....... 90 
Cooling Towers 

Wheeler Mig. Co., C. H.......102 
Cordage 

Columbian Rope Co..........102 
Correspondence Schools 
American School of Corres... 77 
international Corr. Schools... 69 
Couplings, Flexible Shaft 
Bruce-Macbeth Engine Co..... 102 
Hooven, Owens, Rentschler Co.117 
Couplings, Hose 
Ingersoll-Rand Co..........+- 80 
Couplings, Pipe 

Lagonda Mfg. Co.......3d cover 
Coverings, Pipe and Boiler 
Johns-Manville Co., H. W.... 81 
Wyckoff & Son Co., A 85 
Cranes 

Yale & Towne Mfg. Co...... 85 
Crank Oiler 
Richardson-Phenix Co. ....... 80 
Curbs, Manhole 

Armatrong Mig: 
Cylinder Boring Bars 
Underwood & Co., H. B......115 
Die Stocks j 


Armstrong Mfg. Co...... 86 
Bignall & Keeler Mfg. Co... 86 
Toledo Pipe Threading 

Draft, Mechanical 
Parson Mfg. Co....... oes 97 


Schutte & Koerting Co.. 

CO. 

Drills, Upright 

Barnes Co., W. I’. & John.... 99 

Dust Collectors 

Sturtevant B. FP... 

Dynamos 

Allis-Chalmers Co...........100 


American Engine Co......... a 
Bruce-Macbeth Eng. Co...... 102 
Fort Wayne Electric Works. .111 
General Electric Co.......... 113 
ew Dynamo and Engine 


Westinghouse Elec. & Mfg. Co.118 
Eeonomizers, Fuel 


Sturtevant Co., B. 


Ejectors 


Beggs & Co., James...... . 78 
Hayden & Derby Mfg. Co.... 91 
Lunkenheimer Co............ + 
Penberthy Injector Co....... 13 
Schutte & Koerting Co....... 90 


Electric Current 

New York Edison‘Co......... 76 
Engine Repairs 

Underwood & Co., H. B.......115 
Engine Stops 

Schutte & Koerting Co....... 90 
Engines, Combustion 


Ajax Iron Works...... 
Allis-Chalmers Co...........100 
Bogart Gas Power Engineer- 
Buckeye Engine Co..........116 
Tu Bois Tron Works.........112 
Foos Gas Engine Co. tia 
Minneapolis & Mchy. Co.114 
Struthers-Wells Co.......... 114 
Turner-Fricke Mfg. Co...... 112 


Engines, Steam 


Allis-Chalmers Co...........100 
CO... 
Ames Iron Works............116 
Ball Engine Co..... 
Beggs & Co., James....... alae 
Buckeye Engine Co..........1 
| 
Du Bois Iron Works........ 
Fitchburg Steam Engine Co.. 
Griffith & Wedge Co......... 
Griscom-Spencer Co. ..... 
Harris Steam Eng. Co., Wm -A.1 
Ilarrisburg Fdry « Mach. Wks. 1 
Ilewes & ‘Phillips Iron Wks..1 
Ifooven, Owens, Rentschler C 0.1 
Ilouston, Stanwood & Gamble 


ae 


NNN 


McIntosh, Seymour & Co....1 
Minneapolis Steel & Mehy. Co.1 
Providence Engineering Wks. 1 
Ridgway Dynamo & 
Rollins Engine Co...... ; ox 
Skinner Engine Co..... 
Sterling Machine Co........ ; 
peurrevant Co., B. 
Watts-Campbell Co..... 


Exhaust Heads 


Burt Mig. Co..... 18 
Elliott Co...7. 84, 90, 92, 98, 99 
Ohio Blower Co....... 
Patterson & Co., Frank 99 
Robertson & Jas. 
Bturtevant Co., B. 
Whitlock Coil Pipe re 
Wrigat Mfg. Co... OF 


Expansion Joints 

Alberger Condenser Co.......101 
Tube Co... BS 
Fans, Electric 


General Electric Co..........113 

Fort Wayne Electric Works. .111 

Westinghouse Elec. & Mfg. Co.118 

Fans, Exhaust and Venti- 
lating 


Anderson Co., V. 


= 


General Electric Co......... 113 
Power Specialty Co......... 7a 
Schutte & Koerting er 90 
Turbo-Blower Co............. 97 
Westinghouse Elec. & Mfg. eee 118 


Feeders, Boiler 
Richardson-Phenix Co. ...... 80 
Feeders, Furnace 

mennicott Co., The... 


Ohio Blower Co..... 
Filters, Oil 
18 


Co 
Elliott Co...7. S4, 90, 92, ‘98, 99 
Liberty Mfg. Co. 
Richardson-Phenix 
Robertson & Sons, Jas. L.... 73 


Filters, Water 
Griscom-Spencer Co. ........ 95 
Scaife & Sons Co., Wm. B....107 
Fire Clay 


-W alker Refractories 


Firebox Blocks 


— -Walker Refractories 
Melcod & Tenry Gol 


Fittings, Ammonia 


American Steam Gauge and 
Valve Mfg. Co......62 and 63 


Fittings, Steel 


Flanges 

eemerson Union Co.......... 10 
Floats 

Schutte & Koerting Co....... 90 


Flue Gas Analysis Instru- 
ments 


Pierce Co., Wm. B...... 2d cover 
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Jenkins Bros. Brass Valves Hold Their 
Own Under All Kinds Of Hard Service 


Globe, Standard Pattern 


Carefully made of the finest 
and most durable steam metal, 
and for regular every day ser- 
vice have proved themselves 
the most lasting and reliable 
that money can buy. They 
are adaptable to innumerable 
purposes, and are fully cap- 
able of standing hard service 
for years. Have interchange- 
able parts throughout. 

They are furnished either 
screwed or flanged in sizes up 
to 3 inches. Also supplied in 
Angle, Cross, Check, Y or 
Blow-off, and Safety Patterns. 


Globe, Extra Heavy 


These high pressure valves 
are built on the same lines as 
the Standard Pattern, but are 
very much stronger and heav- 
ier. They have interchange- 
able parts, including remov- 
able seat rings; and the spin- 
dles have powerful Acme 
standard threads. They are 
designed and guaranteed for 
working steam pressures up 
to 300 pounds; and are also 
well adapted to water or air 
service, each valve before ship- 
ment being carefully tested to 
800 pounds hydraulic pressure. 


Gate, Medium Pressure 


Note particularly the globe- 
shaped body of the valve. 
This design ensures the great- 
est possible strength and rig- 
idity, besides securing a valve 
of good proportions and neat 
appearance. The valves are 
well and carefully constructed, 
and made of very best grade 
of steam metal. Have good, 
Gear opening through the 
body, and are thoroughly reli- 
able valves in every respect. 
Can be furnished with either 
stationary or rising spindles; 
screwed or flanged. 


Gate, Extra Heavy 


Generously proportioned, as 
you can see from the illustra- 
tion, these valves will never 
shirk under heavy duty. They 
are of strong and sturdy con- 
struction, handsomely fin- 
ished, and like all Jenkins 
Bros. Valves, put to a severe 
test before leaving the shops. 
Like our Medium Pressure 
Gate Valves, they are of the 
solid-wedge, double-face type, 
and are made of the best 
and most durable steam 
metal. 


Write for Catalog 


Jenkins Bros. 


71 John Street, New York 35 High Street, Boston 133 North 7th Street, Philadelphia 226-228 Lake Street, Chicago 
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Forgings, Drop 

Williams & Co., J. H........ 80 
Furnace Door Arch 

Air Flex Co... -108 
Harbison-Waiker ‘Rerractories 


Co. 
McLeod & Henry 


Furnace Linings 
Walker Refractories 


Furnaces, Smokeless 


McClave-Brooks Co.......--. 14 
Murphy Iron Works......... 97 


Gage Boards 


American Steam Gauge and 
Valve Mfg. Co......62 and 63 
Gage Glasses 
American Steam Gauge and 
Valve Mfg. Co......62 and 63 
Ashcroft Mfg. 1 
Chesterton Co., A. W... -100 
Garlock Packing Co.......-. 9 
Peerless Rubber Mfg. Co..... 8 
Gage Testing Outfit 
American Steam Gauge poe 
Valve Mfg. Co......62 a 
Gages, Draft 


American Steam Gauge and 
Valve Mfg. Co......62 and 63 


Gages, Pressure 

American Steam Gauge and 
Valve Mfg. Co......62 and 

Ashton Valve 

Crosby Steam Gage & Valve 


d 63 


O. 


Gages, Recording 


American Steam Gauge ont 
Valve Mfg. Co......62 and 63 
Ashton Valve Co.........- 89 
Bristol 4th cover 
Uehling Instrument Co....... 10 


Gages, Vacuum 
American Steam Gauge and 


Valve Mfg. Co......62 and 63 
Schutte & Koerting. Co. 


Gages, Water 


American Steam Gauge ona 
Valve Mfg. Co......62 and 63 
Greene, Tweed & Co. 
84 and 4th cover 
Huyette Co., Paul B 3 
Jenkins Bros.... 
Lunkenheimer Co........... 4 
Ohio Blower Co. 71 
Reliance Gauge Column “Gol: 72108 
Wright Mfg. 94 


Gas Exhausters 
Ohio Blower 


Gas Producers 
ae Gas Power Engineer- 


Du Bois Iron 112 
Foos Gas Engine 
Griscom-Spencer Co........-. 

Minneapolis Steel & “Mehy. Co.1 a 


Gaskets 


American Goetze-Gasket and 
Packing Co 


Cancos Mfg. Co... 

Diamond Rubber Co......... 74 
Eureka Packing Co.......... 72 
Garlock Packing Co......... 9 


Tweed & Co., 

84 —_ 4th cover 
Jenkine Brose. ....<. 
Keeler Co., E 108 
McCord Mfg. Co 75 
New York Belting & Packing 


Co. 
Peerless Rubber “Mfg. Co..... 8 
Gears 
New Process Raw Hide Co...102 


Generating Sets 


American Engine Co.........1 
Foos Gas Engine Co....... 
Fort Wayne Electric Works. .1 
General Electric Co......... 1 
Harris Steam Engine Co., Wm.1 
Harrisburg Foundry and Ma- 
1 
Ridgway Dynamo & Engine Co.1 
Sturtevant Co., 
Westinghouse Elec. & Mfg. Co.1 


Governors, Pump 


Elliott Co...7, 84, 90, 92, 98, 99 
Foster Engineering Co....... 88 
Mason Regulator Co......... 86 
Northern Equipment Co...... 77 
92 


Greene, 
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Governors, Pump—(Oontinucd. 
Watson & McDaniel Co...... = 
Ziermore Regulator Co.... 
Governors, Pump Speed 
Mason Regulator Co......... 86 
Ziermore Regulator Co...... 88 
Graphite 


Acheson Co., 
national 

Dixon Crucibie Co., Jos...... 83 

Garlock Packing Co........: 9% 


Grates 


Casey-Hedges Co. 
Long Grate Bar Co.......... 96 
McClave-Brooks Co.......... 12 


Inter- 


eee 


Perfection Grate Co...... a 
Salamander Grate Bar Co.... %6 


Standard Grate Co........... 96 

Treadwell & Co... M. H...... - 96 

Washburn & Granger Co...... 96 

Grease 

Acheson Co., Inter- 


Albany Lubricating Co. 
Cataract Refining & Mfg. Co. 
Dearborn Drug & Chemicai 
Works . 
Dixon Crucible Co., 
Kellogg & Co. Hi. 
Keystone Lebricating | 
Philadelphia Grease Co...... 83 
Walton Co., F. S......16 and 17 


Grease Extractors 


Beggs & Co., James. 78 
Elliott Co...7, 84, 90, “92; ‘98, 99 
Griscom- Spencer 95 


Heaters and Purifiers, Feed 
Water 


Alberger Condenser Co.......101 
Baragwanath & Son, Wm..... 99 
Blake & Knowles Steam Pump 
Elliott Co...7,°84, 90, 92, 98, 09 
Harrison Safety Boiler Wks.. 65 
Bis. OO 
Kennicott Co. 74 
Minneapolis Steel & Mchy. Co.114 
National Pipe Bending Co. 98 
Coil & Purifier 


Patterson & Co., ‘Frank 
Robertson & Sons, ae 

Wheeler Mfg. Co., C. H..... “10% 
Whitlock Coil Pipe 
Wiekes Boiler Co.........+.106 


Williams Tool Co............ 99 


Heating and Ventilating 
Systems 

Ohio Blower Co...... 


Heating, Central Station 
American District Steam Co.. 98 
Hoists, Combustion Engine 
Foos Gas Engine Co.........112 
Hoists, Electric 

Allia-Chalmers Co. 


Yale & Towne Mfg. Co...... - 92 
Hoists, Hand 
Yale & Towne Mfg. Co....... 92 


Hose, Metal 
American Hose Co..... 77 
Liberty Mfg. 
Flexibie Metallic 


Hose, Rubber 


Diamond Rubber Co.......... 74 
Mfg..Co.. .3d cover 


Liberty Mfg. Co. 
New York Belting & Packing - 


Peerless Rubber Mfg. Fe) 
Pennsylvania Flexible 


Iee and Refrigerating Ma- 
chinery 


Vogt Machine Co., Henry....107 
Watts-Campbell Co. 15 
Iee Machine Repairs 
Underwood & Co., H. B...... 
Indicators, Ammonia 


American Steam Gauge and 
Valve Mfg. Co......62 and 63 

Indicators, Combustion En- 
gine 


American Steam and 


115 


Valve Mfg. Co.... 
Ashcroft Mfg. (Co. 
Trill Indicator Co.......... 


Indicators, Speed 
Starrett Co., L. Bec... 


Indicators, Steam Engine 


American Steam Gauge and 

Valve o......62 and 
Steam Gage & Valve 


Robertson & Sons, Jas. L.... 73 
Injectors 
Hayden & Derby Mfg. Co.... 91 
67 
Lunkenheimer (o............ 4 
Penberthy Injector Co....... 13 
Robertson & Sons, Jas. L.... 73 
Schutte & Koerting Co....... 90 
Lamps, Acetylene 
Lamps, Electric 
General Electric Co..........i13 
Johns-Manville Co., H. W.... 81 
Westinghouse Elec. & Mfg. Co:118 
Lathes, Foot Power 
Barnes Co., W. F. & John.... 99 
Lubricators, Cylinder 
Detroit Lubricator Co 
Greene, Tweed & Co., 

84 and ™ cover 
Griscom-Spencer 
Lunkenheimer 4 
82 
Robertson & Sons, Jas. L.... 73 
Richardson-Phenix Co........ 80 
Sterling Machine Co......... 84 
Universal Lubricator Co..... 15 


Lubricators, Force Feed 


Greene, Tweed & Co. 

84 and 4th cover 
Lunkenheimer Co..... 
ore Mie. CO. ‘ 
Richardson- Phenix _ 
Sterling Machine Co......... 84 
Machinists, General 
Bruce-Macbeth Eng. Co... 
Providence Eng. Wks....... om 
Mats and Matung 


Diamond Rubber Co........ 74 
New York Belting & Packing 


Co 
Peerless Rubber Mfg. Co.cc. 
Metal, Bearing 


Leddell-Bigelow Co..........110 
Magnolia Metal 


Meters, Steam 


General Electric Co.........11 
11 


Meters, Water 


Builders Iron Foundry......106 
Elliott Co...7, 84, 90, 92, 98, 199 


Micrometers 

Milling Machines, Portable 
Underwood & Co., H. B......115 


Motors, Electric 
Allis-Chalmers Co...........100 
American Engine Co......... 116 
Fort Wayne Electric Works..111 
General Electric Co......... 113 
— ay Dynamo be. Engine 


Westinghouse inlec. “€o.118 


Motors, Water 
Elliott Co...7, 84, 90, 92, 98,, 99 


Lagonda Mfg. Co....... 3d cover 
Oil and Grease Cups 
Albany Lubricating Co....... 82 
Detroit Lubricating Co..... 84 
Keystone Lubricating Co.... 3 
= 
Lunkenheimer Co..........-- 4 
New York & New J rsiivhh Lub- 
Richardson-Phenix Co........ 80 
Universal Lubricator Co..... 15 
Oil Burners 
Hammel Oil Burner Co...... 77 


Lunkenheimer Co........... 4 
Parson Mfg. Co.. 


Oil Reservoirs 
COs 
Richardson-Phenix Co........ 
Oiling Systems 


Albany Lubricating Co....... 
Burt Mfg. Co 

Elliott Co. .7, 84, 87, 90, ‘92, 
Detroit Lubricator Co....... 84 
Lunmkenheimer 4 
Richardson-Phenix Co........ 
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Oils 

Albany Lubricating Co.... 82 

Dearborn Chemical 

Kellogg & Co., 


Oil Tanks 


Richardson-Phenix Co........ 80 
Packing, Flange 
American and 

Cancos Mfg. 74 
Diamond Rubber 74 
Eureka Packing Co.......... 72 
Garlock Packing 9 
Greene, Tweed & Co., 

84 and 4th cover 


Johns-Manville 
McCord 
elting & Packing 

10 
Peerless Rubber’ Mfg. ‘Go. 
Smooth-On Mfg, Co...sccr.. 6 
Thermoid Rubber Co........ 11 


Packing, Hydraulic 


Johns-Manville Co., H. W.... 81 
Packing, Pump Valve 
Diamond nubber Co......... 74 
Packing, Rod 
American 
Cancos Mfg. Ge.... 74 
Chesterton Co., A. W..... 100 
Diamond Rubber 74 
Iureka Packing Co.......... 72 
Garlock Packing Co. bas 9 
Greene, Tweed & Co., 


84 and 4th cover 
Johns-Manville Co., H. W. 81 
New York Belting and Pack- 


Nugget Packing Co...... 
Peerless Rubber Mfg. Co..... 8 
Power Specialty Co.......... 77 
Steel Mill Packing 
Thermoid Rubber Co........ 11 
Pipe 
& Woed Co... 


National Tube 


Pipe Bending 


National Pipe Bending Co.... 98 
Whitlock Coil Pipe Co....... 86 


Pipe Clamp 


Simplex Engineering Co..... 85 
Pipe Coils 

National Fg Bending Co.. 98 
National Tube Ce. 85 
Whitlock Coil Pipe Co....... 86 


Pipe Cutting and Threading 
Machines 


Armatrong Mie. Co.........- 86 
Bignall & Keeler mits. Co.... & 
Curtis & Curtis Co. 85 
Toledo Pipe Threading “Ma- 


Piping, Blower 


Benmicott Co., 
71 


Piping, High Pressure 
Co., 


Planimeters 


85 


American Steam Gauge and 

Valve Mfg. Co......62 and 
Robertson & Sons, Jas. L.... 73 
Polish, Metal 


Johns-Manville Co., H. W.... 81 


Publishers 


American School of Corr..... 77 
International Corr. Schools... 69 
McGraw-Hill Book Co........104 


Pulleys 
Minneapolis Steel & Mchy. Co.114 


New york & New Jersey Lub- 
Watton Ce., 6......38 and 17 
109 
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That’s what the trained man, the expert in his line, hears today from the man that hires. 
Worth-while jobs are not given out haphazard. The employer has to be shown. 
lands the job—training that means high-grade work and a short cut to results, 


quick advancement to still better jobs. 


Training 


And training wins 


The day of the “ Jack-of-all-trades’’ is passed. This is the time of the specialist, of the man 
qualified to do some one thing to the queen’s taste—which means to the satisfaction of a critical 


boss. 


No concern can afford to place a high-grade equipment in the hands of low-grade men. 


The business of the International Correspondence Schools is to supply training; to give job- 


getting and job-bettering ability; to raise salaries. 


Every month upwards of 300 I. C. S. students write to Scranton to tcll of positions secured or 


bettered—of earnings increased and prospects brightened—through study of I. C. S. Courses. 


Last 


month the number was 416. The letters came from every section and from all sorts and conditions 


of men. 


Some of the writers live in Pennsylvania—some live in California; some began with no 


more education than ability to read and write—some were college graduates; some had a good deal 
of spare time—some had to figure on every spare minute; some were well-to-do—some were 


obliged to save the pennies. 

All got the education—the training that 
enabled them to get work they liked and 
advance in it. They furnished the ambition 
and perseverance. The I. C. S. furnished 
the training. 

If you are a “live wire’’—if you wish to 
make sure of the job you want—there is an 
I. C. S. way for you. To find out all about it 


without cost, mark and mail the coupon. Doing 
so will commit you to nothing, place you under 
no obligation, and may prove to be the turning 
point in your career. 


International Correspondence Schools 


Box 979, SCRANTON, PA. 


Please explain, without further obligation on my part, how I can qualify for a larger 


salary and advancement to the position, trade, or profession 
before which I have marked X. 


Electrical Engineer 
Electrical Mach. Des. 
Dynamo Foreman 
Electric Lighting 
Electric Railways 
Electrician 
Telephone Expert 
Concrete Construct’n 
Mechanical Engineer 
Machine Designer 
Mechanical Draft. 
Patternmaking 


Machinist 
Toolmaking 
Molding 
Blacksmithing 
Civil Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Sheet-Metal Drafts. 
Marine Engineer 
Mining Engineer 
Structural Engineer 


Chemist 

Assayer 

Commer’! IIlustrat’g 
Bookkeeper 
Stenographer 

Civil Service Exams. 
Commercial Law 
Architecture 
Contracting & B’ld’g 
Advertising Man 
Window Trimming 
Automobile Running 


Name 


Street and No 


Mail the Coupon NOW 


City State 


Present Occupation 
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Pumps, Air 
ag Steam Pump 


Du Bois Iron Works.......-. 112 
-100 
Wheeler Mtg. Co., C. cases 101 
Pumps, Centrifugal 

Alberger Condenser Co...... 101 
Allis-Chalmers Co........... 100 


Worthington. Henry R...... 
Pumps, Deep Well 
Cameron panes Pump Wks., 


Pumps, Electric 
Mie. CO. 


Westinghouse Elec. & Mfg. 138 
Pumps, Oil 


Burt Mfg. 18 
Du iron Works: 112 
Goulds Mis: CO... 100 
Lunkenheimer Co..........-. 4 
Mansel, Bros. 82 
Sterling Machine Co......... 84 
Pumps, Oil Force-feed 
Detroit Lubricator Co........ 84 
Lunkenheimer Co............ 4 
Richardson-Vhenix Co. .......£80 
Sterling Machine Co......... 84 
Pumps, Pneumatic 
Ingersoll-Rand Co. .......... 80 
Pumps, Power 
Du Bois Iron Works......... 112 
Goulds Bie. CO... 100 
Patterson Co. Frank L.... 99 
Union Steam Pump Co......101 
Whitlock Coil Pipe Co....... 8 
Pumps, Steam 
Allis-Chalmers Co........... 100 
— Steam Pump 
Du Bois Iron Works. ........112 
Epping-Carpenter Co......... 101 
Ingersoll-Rand Co........... 80 
Jamieson & Co., M. W....... 101 
Minneapolis Steel & Mchy. Co. ae 
Union Steam Pump 
Wheeler Mfg. Co., C. H...... iol 
Pumps, Vacuum 
Alberger Condenser Co....... 101 
Cameron Steam Pump Wks., 
Goulds Mfg. “Co 100 
Union Steam Pump Co....... 10L 
Wheeler Mfg. Co., C. H...... 101 
Pyrometers 
American Steam Gauge and 
Vaive Mig. Co.....% 32 and 63 
Rams, Steam 
Penberthy Injector Co....... 13 
Reducing Wheels 
American Steam Gauge and 
Valve Mig. Co...... 62 and 63 
Robertson & Sons, Jas. L.... 73 
Tran tndicator Co... 81 


Regulators, Damper 


Elfiott Co...7, on 90, 92, 98, 99 
Lagonda Mfg. 3d cover 
Mason Regulator Co......... 86 
Robertson & Sons, Jas. L.... 73 
Turho-Biower Co... .......06% 97 
Regulators, Feed Water 

Elliott Co...7, Pg 90, 92, 98, 99 
Mfg. 3d cover 
Liberty Mfg. Co 
Ziermore Hegulator 88 


Regulators, Pressure 


American District Steam) Co.. 98 
Elliott Co...7, 84, 90, 92, OS, = 
Foster Engineer ing 

Hughson Steam Specialty Co. 


Lagonda Mfg. Co....... 3d cone 


Mason Regulator Co......... 86 
Northern Equipment Co...... 77 
Steam Appliance ere 97 
Ziermore Regulator Co....... 88 


Regulators, Pump 


Elliott Co...7, 84, 90. 
Hughson Steam Specialty Co. 


92, 98, 99 
90 


Mason Regulator Co......... 86 
92 
Ziermore Regulator Co....... 88 
Revolution Counters 
American Steam Gauge and 
Varre. Mig. CO...... 62 and 63 
Rheostats 
General Electric Co.......... 113 


Selling—P O W E R—Section 


Rope, Transmission 

American Mfg. Co..........- 102 
Columbian Rope Co.......... 102 
Rubber Joints 

Diamond Rubber Co.......... 
Second Hand Machinery 
Blake & Knowles eee.” Pump 


Snow Steam Pump ‘Wor a 79 
Separators, 

Elliott Co...7, 84, 90, “ai 99 
Harrison Safety Boiler Wks. 65 
Separators, Oil 
American Radiator Co....... 94 
Austin Separator Co. 
Baragwanath & Son, Wm. 99 
Elliott Co. -7, 84, 90, 92, 98, 99 
Harrison Safety Boiler Wks.. 65 
Ohio Blower Co... 71 
Robertson & Sons, 
Separators, Steam 
American Radiator Co....... 94 
Austin Separator Co......... v4 
Baragwanath & Son, Wm.... 99 
Elliott Co...7, 84, 90, 92, 98, 99 
Griscom-Spencer Co.......... 95 
Harrison Safety Boiler Wks.. 65 
Blower Co... 71 
Patterson & Co... Frank L.... 99 
Robertson & Sons, 
Steam Appliance Co......... 97 
Whitlock Coil Pipe Co....... 86 


Shafting, Alining and Level- 
ing Apparatus 


Sight Feeds 

Richardson-Phenix Co. ...... 80 
Skylights 


Stokers, Mechanical 


American Ship Windlass Co.. 96 
Babcock & Wilcox Co........ 107 
Lagonda Mfg. Co....... 3d cover 
McClave-Brooks Co.......... 12 
Murphy Iron Works......... 97 


Under-Feed Stoker 
of America.... 
Strainers, Water 
Hayden & Derby Mfg. Co... 
Superheaters 
Babcock & Wilcox Co........ 107 
Power Specialty Co......... 77 
Providence Engineering Wks.116 
Switchboards 
General Electric Co......... 113 
Westinghouse Elec. & Mfg. Co. 118 
Switches, Electric 


General Electric Co.......... 113. 
Tachometers 
Schuchardt & Schutte....... 90 
Tanks 
Griscom-Spencer Co.......... 95 
74 
Taps, Stocks and Dies 
Armetrong Mic. Co... . 86 
Bignall & Keeler Mfg. Co.... 86 
Curtie Cartis 85 
Toledo Pipe Threading Ma- 
86 
Thermometers 
Tools, Portable Repair 
Underwood & Co., H. B...... 115 


Transformers and Convert- 
ers 


General Electric Co......... = 
Elec. & Mfg. Co. 193 


Traps, Steam 


American District Steam Co.. 98 


Elliott Co...7, 90, 92, 98, 
87 
Morehend Mfg. Co.......... 95 
Newhall Eng. Co., Geo. M. 93 
Coil Heater Purifier 
Gauge Column Co...108 
Schutte & 
92 
Steam Appliance Co. 97 
Watson McDaniel Co...... 100 


Traps, Vacuum 

American Radiator Co...... 94 
Griscom-Spencer Co.......... 95 
— Coil Heater & Purifier os 


Tube Cap Reseating Ma- 
chines 


Lagonda Mfg. ee 3d cover 
7 
Tube Cleaners 
Chesterton Co., A. W........ 100 
Geriock Packing Co......... 9 
‘| Johns-Manville Co., H. W.... 81 
Lagonda Mfg. Co....... 3d cover 
7 
Pierce Co., a eee 2d cover 
Robertson & Sons, Jas. L.... 
Steam Appliance Co......... 97 
Vulcan Soot Cleaner Co...... 105 
Tube Cutters 
Lagonda Mfg. Co....... 3d cover 
Tubing 
Johns-Manville =. 81 
Turbines, 
Turbines, Steam 
Co. 
General Electric Co......... 13 
Ilooven, Owens, Rentschler 
115 
Unions 
seferson Union 10 
Lunmkenheimer Co... . 4 
Tuhe Ce. 85 
Valve Balls 
Diamond Rubber Co......... 74 


Valve Disks 


American Goetze - Gasket and 
Diamond Rubber Co......... 


Valve Washers, Leather 
Schieren Co., Chas. A...1st cover 
Valves, Ammonia 


Chapman Valve Mfg. Co..... 86 
Monarch Valve & Mfg. Co.... 90 
Valves, Angle 
Ilomestead Valve Mfg. Co.... 88 
Lunkenheimer Co............ 4 
Monarch Valve & Mfg. Co.... 90 
New Bedford Valve Mfg. Co.. 88 
Valves, Back Pressure 
Foster Engineering Co....... 88 
Ilughson Steam Specialty Co. 90 
Valves, Blow-off 
Elliott Co...7, 84, 90, 92, ons 99 
Hancock Inspirator Co 91 
Ilomestead Valve Mfg. Co. 838 
TLunkenheimer Co............ 4 
85 
Simplex Engineering Co...... 85 
Ziermore Regulator Co....... 88 
Valves, By Pass 
Mason Regulator Co......... 86 
Valves, Check 
Greene, Tweed & Co. 

84 an nd 7 cover 
Jenkins Bros..... 67 
Lunkenheimer Co............ 4 
National ‘Tube Co............ 85 
Valves, Cylinder Relief 


American Gauge and 
Valve Mfg. .62 and 63 
Consolidated Safety ‘Valve Co. 


LunFenheimer Co............ 
Valves, Exhaust Relief 
Alberger Condenser Co....... 101 
67 
Valves, Gate 
Chapman Valve Mfg. Co...... 86 
Detroit Lubricator Co........ 84 
Greene, Tweed & Co., 
84 and 4th cover 
unkenheimer Co............ 
Tube Co. 85 
Vaive CO... 87 
| Pittsburgh Valve, Fdry. 
Construction Co........ 
Valves, Globe 
Detroit Lubricator Co....... 84 
Hancock Inspirator Co...... 91 
Jenkins Bros..... + BF 
Lunkenheimer Co...... 
National Tube Co........... 85 
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Valves, Globe—Continucd. 


87 
New Bedford Valve Mfg. Co.. 88 
88 
Pittsburgh Valve, Fdry. and 
88 
Powell Co., Wm..... 85 
Valves, Piston 
Baker Valve Co.............114 
Valves, Pump 
Garlock Packing Co......... 9 
67 
~_ York Belting & Packing ‘ 
Peer Rubber Mfg. 
Valves, Reducing 
Mason Regulator Co......... 86 
Valves, Regrinding 
©0..... 4 
Dave Co... 85 
Valves, Regulating 
Cleveland Steel Tool Co...... 86 
Hughson Steam Specialty Co. 90 
Lankenheimer Co... .......... 
Mason Regulator Co......... 86 


Steam Appliance Co......... 97 


Ziermore Regulator Co....... 88 
Valves, Return Stop 
88 
Lagonda Mfg. Co....... 3d cover 
Valves, Safety 
American Steam Gauge and 
Valve Mir. Co...... 62 and 63 
Consolidated Safety Valve Co. 91 
Crosby Steam Gage & Valve 
Detroit Lubricator Co......-. 84 
67 
Lunkenheimer Co............ 4 
CO... 
Pittsburgh Vaive, Wdry. and 
85 
Valves, Safety Stop 
Foster Engineering Co....... 88 
Valves, Stop Cherk 
Lagonda Mfg. Co. .3d cover 
Schutte & Koerting 
Valves, Superheated Steam 
Chapman Valve Mfg. Co..... 86 
Consolidated Safety Valve Co. 91 
Lunkenheimer 4 
Valves, Tank 
Valves, Throttle 
Detroit Lubricator Co........ 84 
Valves, Trip Throttle 
Schutte & Koerting Co....... 90 
Ventilators 
Schutte & Koerting Co....... 90 
97 
Vacuum Ventilator Co... 92 
Vises 
Bits: 86 
Witnems @& Co., d. O......+ 80 
Water Columns 
American Steam Gauge, one 
Valve Miz. Co...... d 63 
Elliott Co...7, 84, 90, 99 
Huyette 83 
Co. ....... 4 
Co. ........... 85 
Reliance Gauge Column Co...108 
Robertson & Sons, Jas. L.... 73 


Water Softening Apparatus 
Dearborn Drug and Chemical 


5 
Harrison Safety Boiler Co. 65 
Benmicott Co., THe... 74 
National Tube Co........... 85 
Scaife & Sons Co., Wm. B....107 
Welding Apparatus 
99 
Whistles 
American ome and 

Valve Mfg. Co. .62 and sa 
Lunkenheimer 
Wrenches, Nut and Bolt 
Williams & Co., J 


Wrenches, Pipe 


Trimont Mfg. Co 
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